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FRICIAL JOURS A 


well to Robert E. Doyle—the most recent 

past President ofthe Society. [t would be un- 
fair to say that Bob will be missed on a day-to- 
day basis, because he had been out of the office 
forsometime, fightingacancerthat would give 
no quarter. What cam be said—and really 
should be carved in stone—is that this modest 
man was a better leader than he ever suspected. 

The “Chief came to the Geographic as a 
Washington-born Irish boy of 19 with ne uni- 
versity degree. Lf Horatio Alger had not written 
his books, Bob Doyle could have been the mold 
for the American success story. He worked his 
way up from the bottom, with no special privi- 
leges bevond his own talent, to become Presi- 
dent and Vice Chairman of the Hoard of 
Trustees. Working mostly in the business de- 
partment, be became the leader of an editorial 
organization without ever having been.a part 
of the editonal staft, 

Nearly 50 years with the same organization 
should have given him a thick skin. Just the 
opposite. His gentle nature—congenitally un- 
able to fire anybody—scparked a loyalty and 
continuity among his staff that is legendary, 
When a party was given in October 1982 forall 
employees—active or retired—who had more 
than 25 years of service, more than 400 showed 
up, During Bob's halfcentury with the Society, 
12 people retired with 50 or more years, 47 with 
mare than 40, 

hwen Anderson, Executive Vice President, 
toucheda common chord in hiseulogy: “Ispeak 
1s amin whe knew him as friend and mentor 
for 38 years—a long time for never a harsh or 
unkind word to pass between two people. We 
acimired his great executive talent—a search- 
ing mind, the quick recognition of the worth of 

‘a new idea, the fair and incisive resolution of 
problems, the wonderful and catching enthusi- 
asm, We admired him even more because we 
knew he had two bottom lines, the one on a 
piece of paper and the one in the human heart.” 

His legacy to you as members is a highly effi- 
cient, computerized membership fulfillment 
operation that delivers your magazine, books, 
and other products with a speed and friendly 
competence that is unparalleled. 

Though he was not an eclitor by title, his in- 
tegrity and sense of fairness shaped the edito- 
rial policy and the quality of the magazine as 
surely as if he had been. 


|: MARCH the Geographic family said fare- 
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By PAUL THEROUX 
Photographs by STEVE McCURRY 


REAKFBAST between Peshawar and Lahore ts a dizzy 
adventure for bearers who pass trays between 


the dining car and first class, where locked inside 





doors assure security. [nhertted from Britain in 
1947 and unequaled for presenting a pageant of humanity, 
an epic rail system takes the author from the Khyber 
Pass to Bangladesh, He rekindles some memories— 
warts and all—that helped inspire his best-selling work 


The Great Railway Bazaar. 
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Last ride with a pet clouds the face of a farmer’s son taking 


the Varanasi-to-Caleutta train a few miles to marke! 
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Into scenes of “temple India” the trains also bring tourists. At Agra 
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FROM PESHAWAR 


NDLA. How does this vast overpopulated subcontinent manage 
to run, and even to prosper? For 130 years the chief reason has 
been the railway, Dusty and monumental, its trains often seem 
as ancient as India itself. In Pakistan they look like part of 
the landscape. An old reliable network of track brings hope to 

beleaguered Bangladesh. 

Much of Indian life ts lived within sight of the tracks or the stu- 
tion, and offen next tothe tracks, or inside the station. The rulway 
was one of the greatest imperial achievements of the British raj, 
and now, s larger system than ever in asubcontinent divided into 
sovereign nations, it still has the powerful atmosphere of empire 


about it. 
C | Lhad happy memories of the trains of India, and after a ten-year 


aheence | wanted to return and to trace a line from the Khyber 

Pass in Pakistan, and through India, to Chittagong in 
Bangladesh, taking as many trains as possible. 

From the corner séat ina railway tar [could see an 

PAKISTAN enormous amount of this land: moving east fromthe 













‘ FUNIAR stony cliffs of the North-West Frontier in Pakistan, 
hee lum crossing Punjaband the valleys.of the Indus, then 

z cutting into India onan express, traveling 

Kl scteebad upand down, linking the hill stations 







Enema fw ton eau of Simla and Darjeeling with the long 
straight journeys of the plains—via Delhi, 
the Taj Mahal, and the holy city of Varanasi 
on the Ganges, After Calcutta l could 
nipinto Bangladesh to the end of the 
line (map, page 747). 

The statistics associated with Indian 
COWELL WT INK TenIOCS Railwaysare elephantine(ten million passengers 
| aday, 11,000 locomatives, 1.6 million workersi, but 
the memorable detailsare simple enough: It is self-sufficient in roll- 
ing stock—India manufactures all her own coaches and engines— 
and it makes an operating profit of 12 percent revenue over 
expenditure. In many respects, India is one of the world's great- 
est railway nations—in total number of trains, stations, and long- 
distance travelers; and also in a negative sense, with the most 
cockroaches, the greatest number of rats living under railway plat- 
forms, the most forms to fill out, and some of the dirtiest sleeping 
cars. In India the railway is not merely a woy of going to and from 
work, but rather asolution to the complex demands of the family’s 
life. Birth, death, marriage, illness; and religious festivals all re- 

quire witnesses and rituals that imply a journey home. 
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I started in Pakistan, from Jamnuid, a deserted station a short 
distance from Jamrud Fort, which, having been built in 1836, is 
just ninety years older than the Khyber Railway. It was an early 
morning in July, and very hot—the monsoon was weeks overdue. 

Once a week the Khyber train descends the 3,500 feet from the 
highest point of the Khyber Pass, carrying the refugees and travel- 
ers who ¢an afford the seven-rupee (35-cent) fare. The train is re- 
quired to climb such steep inclines that it is powered by two steam 
engines—one at the front and one at the rear of the five coaches— 
both belchingsmoke and whistling as they make the journey toand 
from Landi Kotal, 

“Once there was no trouble here,” a man told meas we clattered 
across the plain, “There was no water, no trees. Only small vil- 
lages. Then a dam was built and water came to the valley in a 
stream, and since then there has been constant fighting." 

Tempers were very bad. Months of drought had scorched the 
face of the land and made it so hot that people had moved out of 
their houses and set up their string beds under trees. Men saton the 
banks of the trickling stream beside the railway tracks and chatted 
keeping their feet mn the water. 

There were more than 35,000 people in the Kacha Garhi refugee 
camp, and nearly as many in the one at Nasir Hagh not far away. 
Driven from their hames in Afghanistan by the war, they lay in 
hammocks, they cooked under trees, they waited for the weekly 
shipment of food; they watched the train go by. Across ten miles of 
gravel are the high gray-brown mountains that mark the border of 
Afghanistan, and the black smoking train makes its way across the 
dead land. 

This was always a tribal area, the people were always dressed 
like this, and always armed, the train was always pulled by smok- 
ing, screeching steam engines, and the nighttime noises were al- 
wavs human voices and the clopping hooves of the tonga ponies, 
and when—hours late—the train pullsinto Peshawar Cantonment 
station, itis pitch dark and 110°F, Moat people make straight for 
the bazaar 

“This is the Qissa Khawani Bazaar," said Ziarat Gul, a power- 
fully built and kindly soul who was known in Peshawar as “Guj- 
jat—Buffalo Man.” He was pointing at a labyrinth of alleys too 
harrow for anything larger than pony carts, 

“This means the Storytellers’ Bazaar. In the old times all the ku- 
fites [caravans] came from Persia and Russia and Afghanistan, 
here to Peshawar, They told stories of their journeys.” 

Peshawar 16 once again a great destination. Now the travelers 








are Alghan refugees, and the stories in the bazaar concern the hero- 
ism of Pathans ambushing Soviet convoys. There are said to be 
more than three million refugees, and many of them bring goods 
and food to sell-at the bazaar—carpets and jewelry, embroidery, 
leatherwork, cartridge belts, pistol holders, rifle slings, almonds, 
dates, prunes, and fresh fruit. The bazaar has never been busier 
or more full of hawkers. Everywhere are the beaky, craggy faces 
of the travelers, turbaned men and shrouded women, rifles and 
pistols, and the tea drinkers huddled around samovars—storv- 
tellers again 





F OCCUPIED an air-conditioned compartment on the Khyber 
| Afeal, ane in its grumbling way the machinery actually worked 

I was soon traveling under a bright moon through Nowshera 

and across the Indus River at Attock. We passed through Ra. 
walpindi and Jhelum, too; but by then l was asleep. 

Just before Wazirabad at dawn there was a knock on the door of 
my compartment. “You wanting breakfast?” 

could have been wrong, of course, but it seemed to be the same 
brisk man who had asked the same question ten years ago: He had 
the same bad eve, the same dirty turban, the same lined face. And 
the breakfast was the same as well—eges, tea, bread on heavy 
stained crockery 

scattered showers of the monsoon had begun to appear. They 
darkened Lahore, once the princely city of Akbarand Shah Jahan, 
now the capital of Punjab. It was cooler here, and the rice fields 
had water in them; planting had begun; the grass was green. The 
soil was mostly clay, and so brickworks had sprung up, each one 
with a steeple-like chimney. Little girls, fully clothed, some look- 
Ing 25 YOUN 15 81x OF seven, were digeing mud and clay out of pits 
for bricks anc carrying it in baskets on their beads, Meanwhile, 


By Rail Across fhe Indian Aubcontinentt 


RE —— oS  ————— 
Famed gorge reverberates 
WEA Che miuusic of standin as a 
truin, part of Pakistan's 

rail legacy from Britain, 
eG. @ tunnet i the 

Rirvoer Pass (facing page) 
A second engine, out of 

steht at rear, helps power the 
Prin up preades, 

Near the Afghanistan 
border a Pothean tribesmon 
(left) hefts awrench used ta 
ttrehten track bolts; Whele 
mony Pothons work for the 
railway, foo many of their 
Ajmhiin fain are passenpers 
fleeing combat behween 
Soviet troops anil Afehan 
fighters. Some three million 
nejugess have sought shetter 
it Pokiston. Some of the 
homeless eet no farther 
than the tracks, where 
refuges camps spraiel ina 
bleak landscape. 
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itthe bovs plaved in the grass orswiam in ditches, [Lappears the ab- 
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curd custom of the country to reoute little girls morestly lo remain 


clothed and clo most of the laborious work, while naked boys can 
frolic all the liveloneg ad: 

The decrepitude near Shahdara Hagh was interesting, because 
not far from Shahdara station is one of Pakistan's most glorious 


huiltines. the Tomb of Jahangir, with its vast park—erander than 


partitioned in 1947, so was the raulwas 
the trains didn't stop running until the 1965 Indo- 
Pakistani war. For 1! veare the steel raik connecting Warah 
kistan with Atari, the Indian border town, were silent 
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India. The coaches were battered, and the train was ery slivw 


The train left on time, which surprised me, considering that thi 

thousand orso people on board had all had their passports stamped 
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“People’s Express” means 
lots of peaple crammed into 
little space (facing page). 
They are expressly advised to 
be patient because service 
often runs howrs late. Such 
Janata trains offer only no- 
frills second class, 

That India’s strength lies 
in her poor is reflected by her 
ratiroad. Even in 190} 
nearly 200 million rode 
lowest class on a system 
borely half a century old, 
Teday second-class railway 
enimings outstrip others 
nearly tenfold, although the 
humblest fore averoges about 
three-fourths of accent a 
mile, among Asia's lowest. 
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waiting at the platform. | boarded, and snoozed, and woke to see 
mists lying across the hills and heavy green foliage in the glades 
beside the line. 

‘Two hours later at 5,000 feet we came to the litle station at 
Barog, where every day the railcar waits while the passengers have 
breakfast; and then it sets off agam into the low tumbling cloud. 
Occasionally the cloud and mist were broken by a shaft of ght, 
and parted to reveal a valley floor thousands of feet below 

The opinion of the Indian in the hill station is that the plains are 
disorderly and crime ridden: As soon as people climb above three 
or four thousand feet, they tend to behave themselves. The train 
guard at Simla station was full of complaints about lowland van- 
dalism and tardiness and “mischief—especially political mischief” 
on the railways. 

“You're very frank, sir," [ said, 

"Ttrs because Lhave resienecd," he replied 

The residents of Simla, where once the high officials of the raj 
and their laches went to escape the hot season, are often vistted by 
relatives. “They always say, ‘T'm coming for twoor three days,’ but 
after three weeks they're still bere. And there is something about 
this air that excites them and makes them difficult.” 

The man speaking was an army colonel, He had a remedy for 
unwelcome puests. He mace lists of sights that were not to be 
missed tn Simla, Each one was a day's walk from his house, and it 
was usually at the top of a steep hill. After a few days of this sight- 
seeing, the starch was out of his guests, and they were fairly glad 
when it was time to go. 

The most knowledgeable railway buff 1 metin Simla was aman 
who, over.a period of years, had traveled all over India on trains, 
visiting racetracks. He seldom staved overnight. He would hurry 
to Lucknow on a night train, gamble all day at the track, and then 
catch the sleeper to Calcutta and do thesamething. Tsaid itseemed 
adifficult thing to do, all that railroading. No, he said, the difficult 
thing was putting on asad face and hailing a tongs and then nding 
third class so that no potential thief would guess that he had 5,000 
rupees of winnings in his pocket, 


GLIDED DOWN from Simla in the cozy little blue train to 

Kalkaand then in the lateevening boarded the sleeper for Delhi. 

It was air-conditioned, and the bed was made—starched sheets 

and a soft pillow, There was no better way to Delhi. The next 
morning I looked out the window and saw the outskirts of the city, 
simmering under the gray lid of the sky. 

At Old Delhi station itseemed to. me that the unluckiest railway- 
maninthis season of heat was a fireman onasteam locomotive. As 
[rambled around the station yard, however, | discovered an even 
more exhausting job: boilermaker. The boilermakerisessentiallya 
welder, but because he must deal with all aspects of the boiler, heis 
often required to use his welding torch inside the boiler or the 
firebox. 

Today it was 103°F at the Old Delhi loco shed, but Suresh 
Haboo, a boilermaker, crawled out of a locomotive’s firebox to 
tell me that he was not deterred by a little thing like heat. 

He wasa railwayman grade two and earned a thousand rupees a 
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month ($100), of which four hundred was his “dearness allowance” 
(“because in Delhi, food and living are very dear"), Was this 
cnough to live on? Not in Delhi. “We are asking for an increase in 
the dearness," said Suresh Baboo. 

Near New Delhi fownd the best organized railway station in In- 
dia, This was Hazrat Nizamuddin station, just south of the city 


‘and a short walk from Homavun’'s Tomb. 


There were flowers and shrubs in pots on the platform, and ev- 
ery day on the orders of the stationmaster, G. L. Surt, ant powder 
was sprinkled along the walls. Mr. Suri proudly took me on a tour 
of the station. He hadn't been recommended to me by the Railway 
Board—I had simply stopped on one of the 180 trains that pass 
through each day and noticed how unusual it looked. How was it 
possible to keep 4 station so clean in the hot season? 

Mr. Suri said, “Ido my duty—I get satisfaction from it. Some- 
times I work 16 hoursaday. Ido not accept excuses,” He nodded 
and added softly, “And lam very tough.” 


HE, Madres-Janata Express passes through Hazrat Nizamud- 
‘clin station without stopping, which is odd, because “janata” 
means “people” and the “People's Express” stops everywhere. 

L Itis probably the slowest express in the world, Tt would be sew- 
eral days before this Jong rumbling steam train arrived in Madras. 
Itwascheap, but it was not really meant for longlistance passen- 


gers; it went 1,400 miles, stopping at virtually every station—just 


like acountry bus—and most people only went a lew miles. 

In India itis @asy to tell the long-cHstance travelers. They are 
heavily laden and always carry a big steel trunk. At railway sta- 
tions in India one sees the family grouped around the trunk—thev 
sit on it, sleep beside it, use it for a table; and when their train 
capi in, they birea skinny man to wrestle it on board. 

“Miyamother was typical,” a man told me on this train. “She car- 
ried all her jewelry and all her sans— 30 or 40 of them. She brought 
glasses to drink out of, cooking utensils, plates, and the trays we 
call thalé. She took the essential household. All Indians do this. 
The trouble was that my mother used to take all thesethings even if 
she was only going away for a day or so," 

Itseemed that the trunk was an Indian's best defense against be- 
ing robbed, contaminated, or stranded: At any moment, using the 
trunk, an Indian could set up house. 

“You're not going far,” | was reminded. 

No, only to Agra—six hours on thisslow beast; but six hours was 
nothing on an Indian train, where some people mightsay, 
“Whendolarrive? Let me see. Today is Thursday and to- 

morrow is, ..." 

Iwas sitting across from 

Bansilal Bajaj, one of 

the great numberof 

Indians who work 
abroad. Mr. Bajaj 
was on home leave 
from Abu 

Dhabi. Every 

two vears he got 





two months’ leave, and he spent.a month of that on Indian trains, 
going up and down the country. “In Abu Dhal all we dois work,” 
said Mr. Bajaj. “l am in the catering and cleaning business, but 
Lam no more than a machine, When I come back to Incha, lam 
human again.” 
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passengers. setting ready to 
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auction the seats off to the 
new DGSSengers Fetiing on 
Potfure 
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for her jowmey, © woman 
awatts her train near New 
Delhi (facing page). But 
such hardships of second 
class appear outweighed: by 
e ability to 
commute, to worship, 


rewards—th 
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Just after dark the hghts in the train failed, and we traveled clat 
tering Lhrough pitch-blackness, with the steamrengine puffing anc 
wheezing and the whistle hiowingoff-key. Sparks from the smoke- 
stack sailed pas the window like fireflies 

It was almost nine by the time we atrived | in Agra 


The town 1s 
The Agra Fort 1s substantial, Akbar’s Mausoleum at 
and the Moti Masiicl (the Pearl 
Mosque) has personality; but the Taj Mahal is something else. Just 
looking atit, you are certam that you will never forget it. It is not 
merely a Visual expenence, but an emotional one—its pure s¥m- 
metry imparts such strong feeling; and it is a spiritual experience, 
too, for the ‘Taj Mahal is alone among buildings I have seen. It is 
not merely lovely; tt looks a6 if it has 4 soul 
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~® THE Gange-Yomuna Express to Varanasi, it was a long 
night. There was no bedding, no food, no water: hot cinders 
blew in the window, even first class wae filthy. Dawn broke at 
Se eeu and two hours later at Lucknow 
ght, a noontime héat, though it was hardh 
Ln ere morning 
All the paddy fields were brim full. The rains were dangeroush 
strong in Hardwar and had flooded Delhi, but here beside the line 
of the Ganeo-Fomunad Axoress they had guaranteed a great rice 
crop and had given the landscape a serene lithographed look—the 
palms very still, the buffaloes obedient, the Indians up to their 
shins in water. An emblematic mother carrying her infant weeded 
Vegetables in the middle of another field unter the shade of a bie 
black umbrella 
For miles, for Pours lor days on these plains 
else at this thne of year; men, women, and children planting or 
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i these villages were signposted, but sometimes | 
halt displaved the name. We were going the long + 
ist, tuking the “Faizabad Loop," via Avodhya, wher 


an the platform sat on the inkblot fshade, AtShahe 


rs stool scanning the blue sky for clouds 
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ike a temple it 1s filled with holy men and pil 
lof sacred cows. The cows at Varanasi stati 
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Varanasi, for Hinclus, is a most holy place to die, or failing : 
to be cremated beside the river. Also, Buddha preached his first 
crmon nearby; the Jains, too, have their own reasons for revering 
Varanasi. It ts the goal of many pilgrimages. Here the beggars are 
testing the piety of the pilgrims; and those small narrow bundles 
that are bere carned througn the street® are in fact hips 

arpses, headed for the cremation fires on the ghats 

Because nothing that is holy in India can be regarded a 
holy Varanasi: with its thousand temples is one of the filthiest. ol in- 
dian cities and positively stinking with sanctity... met an Indian 
mecical student who had just arrived in Varanasi. He was on his 
Way tothe Ganges to take his ritual bath. He said he was definitely 





niunning to bathe inthe Ganges, among dead goats and monkevs 
and the occasional corpse of a beggar who cied at the station and 
was taken to the river and thrown in 

“Oh, yes,” the medical student said. “I will immerse myself.” 

“What about the heaith aspect?” 

He said, “It is a question of mind over matter.” 

Phat was not the only contradiction | saw in Varanasi. Nailed to 
a wall that was smeared with betel juice was the sign SPITTING IN 
PUBLIC IS INJURIOUS TO HEALTH. 
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Timeless scene in a time of 
change. Jen and women 
wash ther clothes by the 
Yormund River asa train 
thunders toward Agra on a 
double-dec fi mr | Oridte 
comming a randwuoy below 
For roiled buffs Indio 
remains olonad of bliss 
bernie steam CLES stil 
account for early twe-thords 
of its fleet. But now they 
work thie short fouls, while 
diese aad electric 
LCC nies Corry more than 
80 percent of both freight 


ond pussenger traffic 
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The Howrah express, one of Incia’s best trams, leaves Varanasi 
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the haly city, Aund the people waiting on the platform at Varanasi 


are watching the train with admiration, becatise this train repre- 
sents haxury—tt has three chair cars, and sleeping cars, and a pan- 
try car, Where food i cooked and dished up in trays that are 
distributed around the train by waiters, Lhe Howrah express is ef 
ficiently air-conditioned; itis famous for being fast, and itis practi- 
nilv always on time 
From here-—the outskirts of Varanasi all the way to Calcutta 
the land is waterlogred and fertile, an endless rice field. At noon 
the train stops al Gaya, hear where Buddha received enlighten 
Ret. | rave aiso marks the beginning OLA VeEry Strange LANCSs¢ ape, 
Sudden hills are thrust out of the flatness like massive dinosaurs 
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Howrah station i very large. but ike Calcutta it is in a state of 
decay. Enormous and nowy, a combination of grandeur and 


desolation, the wonder is that it still works ‘al all Calcutta 4 
one of Lhe cites of the world that | associate with bad dreams of the 
future. [Thisis how New York City could look, | think, ahter some 
terrible cisaster 

The monsoon that beauties and enriches the countryside made 
Calcutta ugly and almost uninhabitable. Rain in India gives all 
buildings, especially modern ones, 4 look of semility. Phe streets 
were flooded, there were stalled cars everywhere, and peaple wad- 


ed among? the drowned dogs, 





“Under prevailing conditions, Calcutta’s future is very dark,’ 
Professor Chatteriee told me in Calcutta one afternoon. Professor 
(hatterjee is an astrologer. He then told me (after a brief examina 
tion of my paim) that T would live to the age of 78, have another 
child (a daughter), and be given problems by people of small size 

In Calcutta Lreflected on my traveling across the subcontinent 
by train, my going from station to station. The stations 
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also each station possessed the unique character of itsci ity Its pecu- 
har stinks and perfumes 
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HAD WANTED to take a train to the state of Assam, to Now- 

pong and Silchar, and then west to Sylhet and deeper into Ban 

Flacesh. Burt en sa become impossib le. There was fighting in 

Assam, crvil s ‘between Assamese and Bengalis, and fur- 
thermore the Nag ras had never been completely pacified. Even 
ee: jecling 15 TepaArcded asa sensitive harder ares, forcien overtand 

ivelers need a special perm it to visit Darjeeling, and when the 
permit is shown at the railway station in New Jalpaiguri, your 
passport is stamped, just as it would be if you were crossing [rom 
one country into another 
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Comfort costs. Traveling 
fom Voronds to Caloutta, a 
family enjove a homemade 
lunch in their air: 
conditioned two-level 
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In India there is nothing remarkable about a train that is slow 
narticulariy one that is making along j journey through such remote 
states: But in one respect the Aagmrup Express to New J; Upeieun 
was unusual: It had adining car. For hours after we 
men—only men—sat in thé dining car squashing rice and dha 
(lentil sauce) in thei fists and flinging it into their mouths. Mean- 
while. the kitchen stati boiled cal 


“left, fe La 5 Ol 
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drons of lentils and croucherc 
[Wer Lhe CATS SIrEnwWOUS +h [hie sling poole oes 

At dawn ‘evarhins was clilfertnt antl serene 
was dry here, but the trees were 
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Phe landscape 
preen, and not far away were the 
t. We wer 
scheduled to arrive at 7:15. At 7:30 westoppedatatiny station near 
the village ol Dhumedan), which wos no more thanalewcow#sand a 
few families and one oes 

[wo hours ‘axel aspect of train travel that must 
not be overlooked: the unexplained : as the middle of nm wih ere; 
an ihe wnexplained ‘is eliy—hoOUrs during which only a dog barks 
and someone shuts off a radio, and a child emerges from the tall 
Priass beside | he track to sel] len in disposable lay i Las Vou don't 
Kr y wnetoer vos will leave in two minutes or two days, so it is 
unwise to stray very far from the train. The sun moves higher in 
the sky % child bering LO Wehey) Then a 
sounds, anc a few is later the train moves, and five hundred 
Indians run beside, trying to bourd. We lelt Dhumdan) 

Everyone calls the train from New Jalpaiguri to Darjeeling the 
"Ttis 2 narrow-fauee mountain railway, with the sort of 
small biuesteam engines that other peopieD! DULINIO transport miuse- 


|, atrue onginal. lt was bravely built, anc it 
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looks so clever and powertul that it seems an impertinent e to do 
anything to it except ride itand letit run. Throughout the hundred 
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ich it has been running. it has hardly been itn- 


proved. It actually looks indestructibl 
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Cin this railway line dogs sleep between the tracks, anc: children 
play on the tracks and roll toys along them, and the tracks are also 
put to practical use by men who push huge logs along them—skid- 
ding them downhill on the rails, 

The four coaches are nearly always full, if not with legitimate 
travelersthen with joyriders—the train is part of the life of the long 
series of mountainsides en route to Darjeeling. Some people only 
tide a hundred vards, others are going miles. The tov train is full of 
businessmen, farmers, Buddhist monks, and schoolchildren: Ew- 
ery ticket is made out in duplicate, though none of them costs more 
than afew cents. 

The train passes by the houses, a few familiar inches from the 
windows. A boy reaches out and plucks a flower from the 
einbankment covered with blue hydrangeas, yellow primroses, 
carnations, and roses, and bands it toa woman in ashop. 

The valleys and these hillsides are open to the distant plains, and 
sé the traveler on the toy train has a view that seems almost unnat- 
ural, itis so dramatic. At Sonaca itis iike standing at the heights of 
a gigantic outdoor amphitheater and looking down and seeing the 
plains and the rivers, roads and crops printed upon it and flattened 
by the yellow heat, There are wisps and whorls of cloud down there 
too, Butup hereitisdark green, wet hill country, Nearly everyone 
has rasy cheeks. 


FTERSONADA we came to Jor Bungalow station and then to 
Ghum, the highest railway station on the subcontinent at 
| 7,407 feet. The mist shifts slightly, and farther along, toward 

~ Darjeeling, itis possible ona clear day tosee the longirregular 
ridge of Ranchenjunga, massively white in the great folds of snow- 
covered rock. 

The so-called Batasia Loop is the famous descent in which the 
train appears to be tying itself into a knot while at the same time 
whistling impatiently to clearits own caboose outof the way, After 
two complete spirals the train continues on its way, gliding into 
Darjeeling, still following the main road and bumping past the 
shops and sharing the thoroughfare with the Buddhist monks and 
the bullock carts, 

Darjeeling, also a famous hill station, is unlike Simla. [tis notan 
Indian resert but rather a Nepalese town. It isa solemn place, full 
of schools and convents and monasteries. It is barer than Simla, 
not as populous; it 1s muddier, friendlier, rather un-Indian in as- 
pect. Simla has visitors, Darjeeling has residents; Simla is Anglo- 
Indian, but Darjeeling is Oriental. It is not posh. Darjeeling isa 
hospitable place. 

The curse of the town is its traffic—an endless procession of 
honking jeeps and trucks. It seemed to me that Darjeeling’s traffic 
problem could be solved with an updated version of the railway, 
which was completed a hundred years ago. The train was a great 
solution then, and it still serves the town, for many people com- 
mute from places like Ghum to jobsin Darjeeling—to the shops, to 
the government offices, and even to the stranger occupations in 
Darjeeling such as the carver of yak bones and the clerk who stands 
under the sign Licensed Vendor for Ganja & Bhang. Ten grams of 
ganja (marijuana}—3o cents. 
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settlement on the estuary of the Karnaphuli River—tocks, moldy 
buildings, prowling seamen, blackened palm trees, storm 
damaged roads. The airport had been closed for three days. It too 
wis underwater 

Even the people in Chittagong admit there is very little to see 
there. They say, “Go to Kangamat” (known for colorful tribes 
men), “See KRarnaphuli Reservoir’ (a big lake), or “tro to Cox's Ba- 
zar” (a seedy resort farther down the Bay of Bengal) 

I did not make any more plans. For me this was the end of 


the line 
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Skinny-dippers’ boon, 
ruuroaders’ headache, 
mansoon waters recede 

from one of the bridges along 
the Chuittogone-DAahe Lite 
har now must be checked for 
flood damoage—and the 
nohion hes 3.633 rail 
bridges. Consisting 
essentially of one targe delta 
fed by a pair of rivers, 
Boneless is not an easy 
place in which to mun a 
rotiroad. But the country’s 

1 (792 miles. {2,884 
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i 
nearly a third of tts: freigae. 
[ts biggest worry today La 


lometers) of track carry 


how to fill the outbound 
Care since its principal 
export, jute, is now in [ow 
demand worldwide. 
Afeanwhile, this line hos 
bec scrubbed wp and 
completely rehabilitated 
With ator from te Astor 
Development Bank. 
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HEN, in 1852, Freder- 
ick Sleigh Roberts, af- 
© terward Field Marshal 
| Lord Roberts, V.C., ar- 
| rived at Dum-Dum as @ 
young subaltern, no railway yet 
existed in India. Posted toa ree- 
iment at Peshawar, | 300) miles 
away on the North-Weet Fron- 
tier, Lieutenant Roberts pro- 
cecded up the Ganges to 
Banaras (now Varanasi) in a 
barge towed by a steamer, then 
traveled overland to Meerut by 
horse dak (mail coach). For the 
final 600 miles be was carried 
averiand in adooly, or litter, by 
eight-man relays divided into 
teams of four bearers; to escape 
the heat, they traveled at night, 
led by a torchbearer. In his 
memoirs Roberts describes the 
dooly ride os the mist tedious 
portion of the trip. 

This trip across the breadth 
of Indta took nearly three 
months. When Roberts depart- 
ed the country 46 yeurs later, he 
noted that the same distance 
could be traversed by train in 
three days “with the greatest 
ease and comfort.” Few British, 
al least, still traveled at the 
dreamy pace of the Indin Rob- 
erts knew as 6 Young man. 

Today Indian Railways car- 
nes nearly four billion passen- 
gers yearly (compared to 300 
million in the United Statesi 
and 270 million tons of freight 
on a 38,000-mile network of 


Railway historian Michael G, 
Satow, who lived and worked in 
Incin for 15 years, is coauthor of 
Raiheays of the Ray. He currently 
resides in England. 
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38,000 MILES OF TRAGK 


By MICHAEL G. SATOW 


On to the Khyber Poss: Expanding India’s roilwey to 
Peshawar in 1881, the first engine ts ferried across the 


track. Passengers can travel in 
air-conditioned comfort (first or 
second class) of opt not to have 
air concihioning and know the 
land, its sounds andsemells, and 
its people in their unchanging 
fascination, 

India, when Roberts arrived 
there, was governed by the Bast 
India Company, whose first 
charter to trode in the East ln- 
dies was granted in the year 
1600 by Queen Elizabeth [. 
Travel was not merely slow; it 
was.aften impossible. The mon- 
soon turned the roads to mud 
and the nmvers to Hood; dry 
weather transformed roads into 
dust bowls aod reduced rivers 
to a trickle. Pilferage was eni- 
demic and delays and damage 
to goods commonplace. De- 
ployment of troops to areas of 








unrest wat hampered by terrain 
and climate. 

The first proposals for rail- 
ways in Indis were submitted in 
1843, but much argument and 
delay ensued before the first 
schemes came to fruition some 
ten years later, Many doubted 
the economic viability of the 
development plans: others 
questioned their practicality be- 
cause of India’s difficult terrain, 
fickle clitnate, and uneducated 
populace: The long line of com- 
munication between Indis and 
Britain slowed proceedings 
almost to a halt. 

Matters dragged on until 
1847, when Lord Dalhousie, 
who had had experience in rail- 
way development in England, 
whe appointed governor pener- 
al of India. He soon brought his 


incisive mind and decisive 
character to bear, ond in 1849 
agreements were prepared for 
trial lines to rum inland from 
Bombay (Great Indian Penin- 
sula Railway), Calcutta (East 
Indian Railway), and Madras 
(Madras Railway), 

The railway promoters from 
Britain had driven a bard bar- 
rain: Rights-of-way and other 
necessary land were provided 
free of charge by the govern- 
mentof Incia, with a guarantee 
of 5 percent minimom return on 
capital Invested. For its part, 
the government had consiler- 


able powers to dictate the line: 


of the railway and the siting 
of even minor stations. Tt also 
shared the profits in excess of 5 
percent and had a right to pur- 
chase the railway from the rail 








ALEVTRET OD LER ee Pec er | 
Indus River on boats bearing timbers with track already attached. Bankside ruin 
remains from o futile effort by Britain's irnidefotigoble engineers to tunnel under the river. 


companies alter 25 years, wsal- 
Iv leaving the compiiny to man- 
age affairs on in agency basis. 

Lord Dalhouste decreed that 
only one rail gauge would be 
used in the land, and settled it 
at five feet six inches. The first 
train left Rombay on April 14, 
1454, to be followed just over 
a yeur later by the East Incian 
Railway and in 1856 by the Ma- 
dras Railway. 


ILITARY leacters encour- 
| ged concentration on a 
Ht line from Calcutta to Delhi 
* and on to Lahore. By L857 
this line was being built ‘but 
was incomplete, and it was in 
that year that the Indian Muti- 
ny (or War of Independence if 
you were on the opposite side) 
erupted in Meerut. Astrologers 


had predicted that the demise 
ofthe raj ofthe East India Com- 
pany would occur 100 years af- 
ter the Battle of Plassey; #9 
years hacl passed when the se- 
poys of the Indian regiments 
rose up against their officers 
and briefly seized control of 
much of northern India. 

Whether the completion of 
the line would have prevented 
the rising, which was mirked 
by great heroism and slaughter 
on both sides, is open to doubt, 
at best it might have shortened 
the agony and reduced the 
bloodshed, As it was, the mu- 
tiny added @ further obstacle 
to those provided by nature and 
delayed the progress on the 
northern lines by some six 
months. Elsewhere in the coun- 
try, work continued apace. 
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——— Part of the Britiah Indian Empire 
until independence In 1947 +) yy 
—— Railroads built after 1947 usd | 


British-built system: 
——Broad gauge 168 meters (5°6") Laer 
——Metergauge imeterl;’7) nz, 
———~ Narrow gauge Less than i meter 
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TEWING A SUBCONTINENT 
) together, the imperial roy 
created a heraulean systemA: 
daily average of ten million 
passengers and 740,000 tons of 
freight are pulled iy 11,000 
locomotives over 38,000 miles 
(61,000 kilometers) of track linking 
7,072 stations, all maintained by 
L.é@onllion workers, making Indian 
Railways the nation’s largest 
employer. 
The first fam steamed off in 
1853 on one of three lines begun to 
connect Calcutta, Bombay, and 
Madras, But surveyors had learned 
Vy a) A A a 1 their railroading on much kinder 
hee ree ee? ey British topography, whereas here they 
fdas sealcutta ee confronted a merciless landscape 
hi eee Rivers that ran seasonally from 
Moyrhs of ya tickle to torrent required 
Bangladesh, formerly 1 * immense bridges with foundations 
East Pakistan, gained its 4 as deep as [40 feet (43 meters), 
Independence in rg7h. . Sheer outcrops demanded 
| formidable grodes, switchbacks, 
ond more powerful engines. 
Becouse two-pauges of track 
had competed in England, a single 
broad gouge of five feer six inches 
we deécrend for Indica, But in 1870, 
to save money, @ one-metor gouge 
. = was adiied Narrow goupes of two 
B ay feet and thw feat aie inches 
of followed, To compound the 
| confusion, ever after india went 
Ben g al metric in 1956, if continued to 
convert its. one-meter-goti ee track 
to broad gauge, 
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By 1869 some 4,000 miles of 
railway, all five-foot-six-inch 
gauge, had been completed at a 
cost of as much as £20,000 
(793,000) a mile. At this point 
the government, by now the im- 
perial raj that bad been estal- 
lished following the demise of 
the Fast India Company, began 
io buv railway companies arid 
inves? directly in railways 
These becume known as Inclian 
State Railways, 

Shert.of funds, the govern- 
ment sought to rechuce builcting 
eosts. The result, approved by 
Lord Lawrence, then viceroy of 
Indin, wae to overturn Dalhou- 
sles “one galige” dictum ond 


on i 


adopt the narrower gauge of 
three feet six inches. 

In 1470) Lord Mayo became 
viceroy and, a8 u first step in the 
introduction of the metric sys 
tem to India, changed the gauge 
to one meter (4 feet 3), inches). 
The cost of inatalling meter 
fauge is roughiy half that of 
broad gauge. Rapid develop- 
ment of two Separate meter- 
gauge aystems followed, 
spurred on by the pressing need 
for famine-relief lines in the 
arvas north of the Ganges and 
northwest from Madras. 

The mahnrajaof Mysore, one 
of many Indian princes who 
built private railways within 


their states, solved the problem 
of travel over differing gauges 
by having his luxurious saloon 
cur jacked up, complete with 
occupants, while the wheels 
and axles were changed. 
‘Today, meter-zauge tracks 
runthe length of India, but it re- 
mans impractical to transfer 
rolling stock from the tracks of 
one gauge to another, Perhaps 
confirming Dalhousie's original 
wisiom, many meter-gauge 
lincsare now bemg converted ta 
more practical broad gauge. 
The period 1870 to 1900 was 
one of intensive building on 
both the broad aml meter 


guupes. [his period also saw 
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With creature comforts, including Rover under the bed, Europeans traveled 

first claas in the 1890s, A century later India exports its own railway expertise and 
equipment to many Third World nations. The high-speed Rajdhoni Expresses 

now neuro milestone by Indian standards: 100 miles an hour. 








narrow-gauge scenic hill Tail- 
ways from the plains to hill 
resatts at Darjeeling, Simla, 
Matheran, and Ootacamund. 
The Darjeeling and Matheran 
lines were built on o gauge of 
two feet, while Simla used the 
two-foot-six-inch width. The 
Outncamund line was meter 
gauge and employed a cog sy 
tem for the steepest grades. 

Small though these railways 
were in scale, they represented 
major enginerring feats, The 
Darjeeling Railway climbs 54 
miles to an altitude of 7 407 feet 
anc must circle upon itself ond 
reverse up zizags in some 
places to gain height; the Simla 
line passes through 103 tunnels 
in 60 miles to reach nearly the 
same altitude; the Matheran 
Railway rises 2,363 feet in 12 
miles with 281 curves, [In acitli- 
tian, several states and compa- 
nies developed networks of 
narrow-gauge railways (mostly 
two feet six inches) to act as 
feeders to the main lines. 

Incin entered the 20th centu- 
ry with an extensive and inter- 
connected network of railway 
lines and an assortment of loca- 
motives and rolling stock oper- 
ated by dozens of compames, In 
1905 the first series of standard 
locomotives was designed to re- 
duce the problem of spares and 
operation when locomotives 
traveled beyond the end of their 
own company’s lines on tracks 
of the same gauge: 

This standardization was not 
always popular with railway 
engineers, who had a not unrea- 
sonable mistrust of consultants 
closeted in a London office, but 
it was important in large-scale 
military movements over long 
distances and when equipment 
had to be borrowed from other 
lines. The British mold was 
broken with the introduction of 





a large number of locomo- 
tives imported from the United 
States during World War IL 
Klectric and diesel engines 
are rapidly displacing Steaim.on 
the main lines, although steam 
locomotives are still to be found 
trundling slong the meter- ond 
narrow-gaupe branch lines. In- 
din now builds all its own rail- 
way equipment and exports 
some to other countries. 
Electrification was intro- 
duced in the 1920s. The heavily 
traveled subu rhan lines s¢rving 
Bombay, Miartlras, and Calcut- 
ta were converted along with 
the heavily graded main lines 
outof Bombay and up the West- 
ern Ghats. Today the main 
trunk routes ancd-certam heavily 
trafficked mining lines are he- 
ing electrified at 25,000 volts. 





HE LAST foreign railway- 
"men departed India some 
30 yeurs ago, leaving be- 
hind a tradition that has 
been maintained with pride and 
competence, Some measure of 
the pride may be gained from 
the establishment, in New Del- 
hi, of a fine and comprehensive 
Museum of Indian Railways. 

The railways of India were 
built by men and women who 
toiled stubbornly against ap- 
palling odds with primitive 
equipment and in the mast tax- 
ing climate. Specialist teams, 
such os Cornish miners who 
were short of work in their 
own country, would often be 
brought out to. undertake such 
tasks as rock tunneling, while 
Indians with special skills, such 
as masons from Rajasthan, fol- 
lowed the rulway builders 
around the land. 

In the 19th century, mass la- 
bor was the order of the day, 


with construction gangs of as: 


tmnany as 40,000 souls, some- 
times in comps of 10,000 and 





more. Disease was frequently 
epidemic. When cholera struck 
acamp of 10,000 laborers in Ba- 
luchistan in May 1585, 2,000 
died. They were among 15,000 
builders of a line running from 
Sibi to Chaman on the Afghan 
frontior through the confused, 
fissured mountain mass in wesl- 
ern Pakistan, 

Landslides, mountain’ tor- 
rents, attacks by tribesmen, 
and the complications of build- 
ing a roadbed and driving tun- 
nels through a rock face 200 feet 
above a tumultuous river re- 
quired heroic efforts. In the six 
years alter lis completion m 
Lé87, the line was breached 15 
times by landslides and wash- 
outs and wus finally abandoned 
in 1942 after part of a cliff face 
collapsed under the rails. 

Inthe lowlands a British con- 
tractor named Selomon Tred- 
well was engaged to build the 
challenging tine up the Western 
Ghats between Bombay and 
Pune. Within two weeks of 
landing in Bombay, he con- 
tracted) fever and died. His 
young wiiow took over and 
completed the contract. 

Technical skills may at first 
have come from Britain, but 
many fine Indian engineers 
emerged. Much of the work was 
grand in concept and inspiring 
in execution, The architects’ 
imagination had free rein; noth- 
ing could be more imposing 
than the Gothic-Saracenic Vic- 
toria Terminus in Bombay, or 
more forbidding than the sta- 
tion at Lahore, fortified with 
crenellated towers at the cor- 
ners. and massive iron doors at 
each end to close the openings 
against attack by insurgents or 
the hill tribes of the North-West 
Frontier. Happily, most of this 
work stinds to this day as a 
memorial to the pioneers of In- 
din’s railways. ‘a 
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The 19th-century vision of a new Japan—one holding fast to revered tradition—turned 
that could meet the challenge of the West while this remote town into a national shrine. 





rere Japan's 


By N. TAYLOR GREGG 


Photographs by SAM ABELL 
Paintings by KINUKO Y. CRAFT 


Y NAME IS TORA,” he hacl written, “Tora means 

tizer, and the virtue of the tiger is courage.” 

Yoshida Shoin, born a samurai inthe Choshu 

" domain and now bereft of his swords and imprisoned by the 
shogun, sits stiffly on the floor of hissmall cell. In front of 
him, guttering candles throw a flicker of light onto seven or 
eight faces visible in the shadows. The silence of anticipation | \ ~ : are 
is broken only by the hoot of an owl in the pine-scented forest. Ji’ Oh Meiiy Ri 


The yearis 1854, and Yoshida, ateacher, is about to 
conduct this class.as a prisoner. His crime was an attempt to 
leave Japan, an offense that is punishable by death under a 
decree of the shoguns that has kept Japan tightly closed for 
more than two centuries. 

He has dared to ask Commodore Matthew C. Perry totake 
him to America: Perry has refused. Yoshida follows the course 
of honor and turns himselfin to the authorities, partly asa 
protest, An audacious act by an audacious man. 

Yoshida thinks the ban on foreign travel is shortsighted: 
“Itis like a person in adark room holding his breath.” 

Perry's coming has made foreign invasion seem imminent; 


it 





—— 
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Cuthing through waves of a sea that had historically walled japon in. and the Samurai fights samurai: Outraged ot the weak shogun for allowing the 
work! out, Toshida Shon, a young samurai-teacher, rides in 1854 to a meeting Americans te force their way inte fapan, rebels from Hogi in 1864, led 

with Commodore Matthew C. Perry, commander of Yonkee warships that by Yoshida's students, storm Kyoto's Forbidden Crate in o bloody attempt to 
hove satteredd the motion’s seclusion. “Toke me to America,” Yoshida osha, “steal the jewel"—the emperor himself, Kyoto burned for three days after the 
cominced that Japan needs to study Western technology to survive. attackers suffered a devastating defeat that sent them fleeing back to Hagi. 
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the Japanese have the spirit but lack the 
technology to resist. Unless Voshida ane 
other Japanese scholars can travel and study 
in the West, they feel, Japan will never be 
able to catch up. 

Had Yoshida persuaded this “barbarian” 
commodore to take him to America, or had 
he beenswifthy executed as specified by law, 
history doubtless would have followed a clif- 
ferent course. For Yoshida was a revolu- 
tionary whose ideas would turn the prison 
upside down, and eventually all Japan. 

Feudal Japan was in chaos in the vears af- 
ter Perry's warships first arrived in Edo 
(now Tokyo) Bay, yet amazed the Western 
world by quickly emerging to join the circle 
of modern nations. So swift and so remark- 
able was the transformation that historians 
are still arguing about what really hap- 
pened. (See the map supplement Historical 
Japan with this issue, } 


Although the whole country was in- 


volved, oné feudal domain, the Aan of 


Choshu, one town, Hagi, and one school, 
Yoshida’s Shoka Sonjuku, were ever near 
the center of the strugele. 


ODAY, hidden far down the rugged 
coast of southwest Honshu, Japan's 


main island, Hagi is still thick with 

the spirit of the warrior—Awshido—and 
with traditional Japaneseness, Famato- 
damashiu, The castle town of the feudal 
Mori family and birthplace of Yoshida rests 
in the arms of the River Abu, facing the sea 
Where mists come off the eastern mountains. 
The town is something like America’s 
Williamsburg, and among Yoshida's siu- 
dents were a Thomas Jefferson, Patrick 
Henry, and George Washington. But there 
the resemblance ends, for democracy was 
not the goal of these leaders. In their zeal to 
ward off Western domination, they sought 
to revive political unity by restoring to the 
emperor power that his forebears had lost. 
They then used this unity to bring Japan 
kicking and screaming into the modern age. 






A new young emperor named his era of rule 
Meiji, and what these patriots did has been 
called the Meiji Restoration. 

My first giimpse of Hagi's narrow streets 
and rows of tightly packed tile roofs comes 
on a cold night in October, Since sunrise 
the plush S#inkansen, Known as the bullet 
train, has sped me west from Tokyo, but so 
temote is Hagi that by the time a little local 
huffs its way into the orange groves that sur- 
round the town, it is very late, An icy rain is 
falling in sheets when I reach the ryokan— 
traclitional inn—named Tomde. 

Lam greeted with a bow by Kimura-san, 
the kimonoed hostess. I place my shoes 
among the rows of others and follow her 
down long, dimly lit passageways. Every- 
thing is made of wood, straw, and paper; the 
floors creak, and the rain drips loudly into 
great puddles. A kerosene stove warms my 
room; the only furniture is a low table bear- 
ing a tin of tea and a pot of hot water. 

Kimura-san asks, “Ofwre?” T nod and fol- 
low her downstairs to the steaming baths. 
Alone, I soak away the weariness of travel, 

Returning to mv room, I enjoy the sensa- 
hon of striding freely in kimono, barefoot 
over tatami mats. I he down on my futon— 
bed—with a tiny bean-filled pillow under 
my neck. Outside the paper screen a cold 
wind rattles the shutters, but the coziness of 
the room and the effusive warmth of the 
bath soon carry me into the Hagi night. I fall 
asleep to dream of other centuries. 


CCORDING TO ancient chronicles 
. the islands of Japan were created by 
the gods separate and apart from 


the rest of the world, with the emperor him- 


self a divine descendant of the sun goddess. 

Early governments at Nara and later at 
Kyoto were modeled after the Chinese civil 
system, with court and nobles under the em- 
peror. In the 12th century a provincial war- 
rior class rose to challenge the court, and a 
dual system evolved. Yoritomo, the new 
military leader of the country, had himself 


A horseman races with news of war. Firing a symbolic broadside from empty cannon 
aboard a commandeered Western-built ship, Hagi’s rebels in 14865 serve notice that 
unless the town's conservative forces yield, they will be destroyed. After winning 

the castle town, the revolutionaries went on to crush the shogun, ushering in reforms 
that brought japan into the modern world with much of its heritage intact. 





apijomites 9 shogun. [he emperor remained a 
revered spiritual authority, butin politics he 
Wiis DOW ony a figurehead 

Japan's complete isolation {rom the West 
when the Portuguese 
arrived in 1543. The Spanish Jesuit muis- 
sionary St. Francis Xavier followed, and 
Christianity enjoved moderate success until 
the great warlord Hideyoshi deciied the 
church was but a Trojan borse for political 
He ord erect the be oi tt ee 
went even fu rte: 
the faathhul 
were banned 


was broken briefly 
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In 1639 almost all foreigners 


The Japanese considered their worid 
already complete in itself, refined in art 
and manners. They viewed Westerners as 
crude, materialistic. For the only time m 
modern history a newly discovered land re- 
jected “progress” and its discoverers, and 
made it stick 

When Yoshida 
country had been closed for almost 200 
vears. Shoguns of the Tokugawa family had 
maintained a balance among the country’s 
more than 250 domains, And they had 
brought to fruitan amazing warrior culture, 

Only samurai allowed 





was born in 1830, the 
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Life was ordered according to strict Confu- 
tian principles of duty and family wi deat, 
Peace reigned, and merchant, artisan, farm- 
er, and samurai all served the shogun and 
emperor. Japan stood still, wrapped in-a co- 
COON tO Preserve tis unique traditions 

Sot so the great nations of the West, 
powered by the industrial revolution, drrv- 
en by the urge to expand. England, Spain, 
Portugal, even the bold voung United 


States, roamed the seas in powerful fleets, 
seeking commerce and colonies Britain 


ruled India and forced omum trade upon 
China, next door to Japan. News of these 
events leaked through the paper 
By the time Perry arrivedin 1853, the ban 
against Western books had been litted, and 
there were small pockets of scholars deeply 
immersed in ranvaku, or Dutch studies, as 
they were called, after the only colony ol 
Westerners permitted in Japan. The areas of 
createst interest to these scholars were medi 
cine, mathematics, and muililan 
hes cautiously attempting a 
tricky opie ration: to cut the su pervor 


SCTEECT) 


SICTILE. 


were very 


foreien 








sclen Pe from its barbarian society and 
transplan it into the pure Dul aging 
Tokugawa culture 

‘Eastern ethics and Western science” 


Power of pen and personality 

distinguished Yoshida, who devoted his 

Iife fo a desperate 

fapan before tt was destroyed by the 

West. Here ino Hogi museum the win 
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fizure of the teacher appears behind burs 
thot imprisoned. Mon after is atternipt 

fo leave Japan. Though of the privileged 
samurai class hiomnself, Yoshida 
advocated universal education, reward 
for ability, and the abolition of 

privilege: At the same 
notivism, 2a movement thet cherished 


lapanese 
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time he espoused 
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Yoshida wrote: 


he WACLS © 
the day of his death 


take over my task, the 


Ii nry 
Companions 
seed of the future will net die." 
And they did, ensuring Yoshida a 
hero’s place in _fapanese annals 
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became the slogan of scholars such as Sa- 
kuma Shovan, who was to have great influ- 
enceon Yoshida Shoin, and who saw clearly 
that purity of spirit alone would not defeat 
Western cannon. There was a frowing per- 
ception that unless some careful moderniza- 
Hion was undertaken, the tranquil life of the 
dilated island empire would be endan- 
gered. In Yoshida's birth year, however, 
few suspected that only 40 years later 
an epoch would be finished—that they were 
the last samurai 


WAKE in the morning refreshed, eager to 
set out in search of traces of my hero and 


hit disciples, the s#iskt, young men of 


action, still hidden away in Hagi. 

Hag today isasmall city, sosmall that 20) 
minutes on a bicycle in any direction takes 
you across a bridge and out of town, or into 
the shining sea. The rain is gone, the air 
brisk, the sky full of scudding white clouds. 
Feeling the freedom of two wheels beneath 
me, | quockly cross the eastern fork of the 
river and head along the coast 

Hag is protected on two sides by moun- 
tains, but open to the sea. From a vantage 
point on the rim of volcanic Kasa Yama I 
can see the Ham fishermen’s multitude of 





boats plying determinedly among the many 
small sharp islands. Now that samurai $ti- 
pends are gone, fishing, farming, and the 
thousands of Japanese tourists who come to 
see Voshida’s town are the main sources of 
Income. Incredibly, 54,000 people are 
packed neatly in Japanese fashion into the 
miniature city below me. As Lleave, b see a 
woman barbecuing fresh squid over a small 
fire and buy some for my breakfast, dipping 
it in the rich brown sauce. 

It is still early when I pedal back to town 
and then uphill on the winding road to Yo- 
shida’s birthplace, It is not difficult to find. 
No longer at the center of Japanese politics, 
Hagi stems frozen in time, They say a map 
of the 1800s ie-all you need today 

Yoshida was born into a samurai family 
relatively low among the many classes of 
warrior elite; they had to work the land to 
survive. The farmhouse itself is gone, but 
the fields worked by his family are still culti- 
vated. Standing there, I have a fine view 
down across the river, across the tied roof- 
tops all the way to the castle grounds on the 
other side of town 

The Mori were once among the most pow- 
erful warlords in Japan, but after opposing 
the Tokugawa rise to power, their holdings 
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foot and by boat, to Kyushu, reading every 
book he could borrow along the way. 

One of the greatest influenceson Yoshida 
was Ifth-century mihtary strategist Ya- 
maga Soko, who said, “We are born to die 
tomerrow, and yet through books we are 
abie to know events of thousands of years." 

Ttis said that Yoshida, to read on summer 
nights, would put mosquitoes in the sleeves 
of his kimono to stay awake, and in winter 
walked barefoot in the snows. 

In Nagasaki he met the Dutch and went 
aboard one of their strange ships. Ln his en- 
suing travels he saw how defenseless were 
the coastlines. In Edo he fellin with Sakuma 
Shozan and his students of Western learn- 
ing. Sakuma urzed Yoshida and others to 
study abroad despite the ban on travel. 

Yoshida had heard from another senset 
that “lately the foreign countries have made 
great headway.and they have invaded many 
countri¢s of the East; very soon the foreign 
poison will reach Japan; the whole nation is 
greatly worried and the people confused,” 

Fast company and heady ideas seem to 
have made Yoshida reckless. Travel outside 
one’s own domain was strictly at the plea- 
sure of the daimyo. Impatient, tired of wait- 
ing for official permission, he lefton another 
trip without it. 

He was later to call this “my first auda- 
cious act.” 

By now he had come to think of himself as 
a person with a unique vision, someone who 
saw reality more clearly than others. That 
vision, he felt, required him to act outside 
the accepted tenets of society. 

Ordered back to Hagi, he was stripped by 


Service even to death was the 
code of the sarmurat; he used his 
swords (left) to uphold Ais lord's 
honor and, if he foiled, took 
responsibility by committing ritual 
suicide with a short blade. The use 
of the weapons was thought 
profane unless guided by a pure 
heart and knowledge, so the 
somunn ideal was a scholar who 
wis aleo a skilled swordsman. 
Yoshida read voraciously and kept 
his thoughts, poems, and sketches 
in mony notebooks (right) 
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the han government of his samurai rank and 
income. However, this apparently crushing 
blow early in a promising career took a 
strange twist. Yoshida had not vet used up 
All hts credit with the Mori daimyo. Ina re- 
versal he was forgiven his disobedience and 
given ten years to travel and study, 

He was free at last, free to follow his own 
path. It led almost straight to Perry, and 
shortly into the shogun's jail. During these 
years Yoshida wrote that for Japan to re- 
main free it must be stronger, must recruit 
men of talent and ability regvardless of class. 
One of the reforms he long had wanted in the 
han school was the seating of students by 
achievement instead of by hereditary rank, 
1s was customary. 


#JOSHIDA’'S ability to act, to disobey 
’ the rules, came froma new realization 
that the shogun's regime and the sacred 
realm of the emperor were two separate 
things; that what appeared to be a fixed holy 
reality was simply politics. 

Although an academic himself, he in- 
creasingly preached agamst “empty learn- 
ing.” He espoused Chinese philosopher 
Wane Yang-ming's dictum that to know 
and not to act is not to know. The poet and 
scholar Yoshida was a true samurai; he be- 
heved in the inseparability af the writing 
brush and thesword. Ina letter toafriend he 
wrote, “Today the country is menaced by 
thousands of dangersand... we cannot ex- 
pect very much from.our writings.” 

The major danger by now, of course, was 
the barbarian, The shogunate had attempt- 
ed internal reforms before Perry appeared, 
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proved successful, Composed of both samu- 
rai and commoners using covertly pur- 
chased American Civil War weapons, they 
won their civil war in Choshu, then 
marched agamst the surprised samurai of 
the shogun. 

When it was over, almost all the Sonjuku 
group that survived became officers in the 
new government. Their names are familiar 
to Japanese schoolchildren today; names 
like Ito Hirobumi, the nation's first prime 
minister, who wrote a constitution ending 
feudalism and guaranteeing many individ- 
ual rights; Yamagata Aritomo, who created 
amodern army; Machara Issei, who became 
aminister of defense. A national education 
system was created, and a national universi- 
ty oper to all classes, based on talent and 
ability. The new government adopted a 
Western-style parliamentary system of gov- 
ernment. From Western science Japan re- 
ceived the railroad, the telegraph, a postal 
system, and modern weaponry. 

Even more drastic, the feudal domains 
were turned into prefectures; the daimyos 
gave place to governors. And the most dra- 
matic act of all was the law that mace it ille- 
gal to dress or act like a samurai. The 
privileged class was ended by the last samu- 
rai themselves. 

The coming of Perry and the actions of 
Yoshida Shoin and his disciples had set in 
motion a series of events that snapped the 
long cord of Japanese history, The perceived 
notion of the world was broken, and it shat- 
tered like glass, 

And yet, picking and choosing from the 
world of modern Western powers—Germa- 
ny, France, the United States, and Great 
Britain—they made something new, and to- 
tally Japanese. As Emperor Meiji put itina 
poem that became a motto for the new age: 

May our country, 

Tirking what is good, 

And rejecting what ts bed, 

Be not infertor 

To any olfer. 


| HEWN it is time to leave Hagi, I 
know I still have many questions. 
f ¥ On a final nde through town, 


as I pedal slowly along the crowded shop- 
ping arcade, [| encounter a familiar figure 
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Seeing with eves of the heart—hnown 

as mono no aware in Jopoanese—describes 
the way to understand this visual 

poem of a tree, framed by a window, 
againat o backdrop of roof tiles at Hagi’s 
Tomoe Inn. Set to hathu, a troditional 
Japanese poetry form, the scene reads: 


A courtyard window 
This tree stands, remembering 
The old Tomee. 


approaching, a scholar who has told me 
much of the life of lio Hirobumi. He too is 
riding a bicvcle. As his eves widen in recog- 
nition, | prepare to wave, only to note that 
he is bowing. Unfortunately, I have not vet 
mastered the bicycle bow, and in the process 
only narrowly avert a head-on collision, | 
am, Lremind myself, still a barbarian. 

[hear the crows callin the quiet afternoon 
as | leave the business area of Hagi and 
wheel through the section of samurai 
houses, the houses of Takasupi and the rest, 
on the way toward the old castle grounds. 
The tide takes me through streets lined with 
beautifully straight white walls topped with 
tiles, and, in places, much older walls whose 
orange clay and shattered sticks and stones 
now lie bare, 

Ahead stand the great outer ramparts of 
the castle with their zigzag entrance that 
prevented any direct charge by enemy 
hordes. Once inside, there is still a moal to 
cross before I reach the massive stone foun- 
dations, all that remains of the castle keep. 

It was dismantled in 1874 to show ualle- 
Hance to the new government at a time 
when many samurai felt they had been be- 
trayved by Ito and the others. Some found the 
new rule lacking in jin—warmth and love 
for the people—that was so much a part of 
Yoshida; others didn't want to become too 
westernized. They tried to turn back the 
clock, to restore the old samurai order. Butit 
was too late. Japan had changed forever. 

Marhara [ssei, one of those who most re- 
vered Yoshida and his teachings, eventually 
died here in Hagi, leading a revolt against 
the new Meiji regime. He and others like 
him are also revered for giving up their lives, 
even though the cause was lost. In Japan vir- 
tue always wins, even when it loses. 














AO TO THE ANT consider her 
Ways, and be wise,” urged the an- 
cient writer of the sixth chapter 
| of Proverbs. Thus we know that 
since antiquity ants have fascinated 
thoughtful men. Yet to the casual observer 
these creatures, scurrying across-a walk or 
clustered about a crumb, seem as small as 
specks, as common as dust. Why should 
they inspire philosophy? 

Look more closely, The Australian sugar 
ants above, for instance, might at first 
glance strike us only for their beauty as they 
pause to greet each other in a woodland. But 
notice their mouth-to-mouth greeting. With 
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the intricate, tactile language of their anten- 
nae, two ants have asked their sisters for 
food, Without hesitation the sisters spread 
their antennae, open their mandibles, and 
feed their begeing siblings, sacrificing some 
of the food they have worked strenuously to 
harvest and store in their own crops. 
Nothing so symbolizes the allure of ants as 
this act of nurturing. For what the ants mas- 
tered back in the depths of prehistory is co- 
operation. Besides sharing, they have also 
organized themselves and divided tasks 
among one another, Often, as with the sugar 
ants, they have evolved workers of different 
shapes and sizes suited to specific jobs 


Introduction by CARYL P. HASKINS 














Notice, forexampie, how the massive head 
of the sugar-ant soldier differs from those of 
her sister workers. Yet they all belong to the 
same species, the same colony. 

Since they first emerged on the earth, 
more than 100 milhen vears ago, the ants 
have been learning, in human terms, how to 
be social. They have thereby not only sur- 
vived In a harsh world, they have domi- 
nated much of it 

Ant colonies are female societies: The 
queen lavs unfertilized—or male—eges as 
needed. But the sole job of these drones, 
when they mature, is to mate for a few mo- 
ments with a young queen. All worker ants 
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are fernale. So basically the ant world is a 
mother-and-cdaughter universe. 

After 60 vears of observation and study, 
I still marvel at how sophisticated the ants’ 
social behavior is. They have evolved com- 
plex and subtle communication systems 
based on scents and body language. Yet all 
their behavior is dominated by mstinct, un- 
encumbered by such unpredictable human 
traits a5 emotion or reasoning. The ants 
thus make a beautiful model for our use 
Dr. Carvl P. Haskins, former president of the 
Carnegie Institution of Washington, i¢ a Trustee 
Emeritus and has served on the Soctety’s Com- 
mittee for Research and Exploration since 1965 


in studving the roots of animal behavior, 

The ants certainly did not invent social 
behavior. Soctality is so useful to living 
beings it has been invented many different 
times in the insect world alone, But the ants 
clearly have carried it to elegant extremes: 
The workers of some ant species actually ex- 
plode when disturbed in order to rapidh 
spread & chemical alarm to their sisters 
Ants are the premier social insects, and itis 
tren AMaSIn scial evolution, reminiscent 
in wavs of our own, that draws us to them. 

However distant the parallels between so- 
cieties of ants and men, however impossible 
itis to draw direct associations between sach 
utterly different specnes, the ants did have 
to meet, throughout their long evolution, 
many of the same problems human societies 
later had to face. These problems involved 
bath war—intense competition within and 
between species—and peace—coping with 
hunger and environmental stress. Surely we 
humans ire bul mere neophytes, compared 
with the ants, in solving these problems 

Moreover, it Is by studying ants more 
than anv other animal that scientists have 
beeun to understand the genetic rationale 
for such traits as altruism and closeness be- 
tween next of kin 

Yet what is an ant? The electron micro- 
raph at neht reveals features of heretofore 
unimagined complexity, But beyond the de- 
tals of anatomy, we can list a few basi 
facts, Between 12,000 and 14,000 spectes of 
ants—trillions of individuals—prowl our 
planet. Like humans, the ants occupy al 
most every habitable piece of earth. Only 
permanenivy snow=-covertd Mountain Peaks 
and the polar regions remain uncolonized 

some ants sting, some bite, some spray 
toxic chemicals. None live alone. 

Like humans, ants have had an immense 
1 complex cre Varied enc ial evolution 
Clearly it began withlowly hunting commu- 
nitves of perhaps afew dozen individuals. It 
has culminated in the great ant societies 
with populations of a million or more indi- 
widuals per colony. Frequentiy these colo 
nies include specialized castes of workers 
and soldiers. They often support a variety ot 
parasites and camp followers. Some herd 
other insects. Some enslave one another. In 


the following pages the dramatic panorama 
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The large 
and the small 
of ants 
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By BERT HOLLDOBLER 
Paintings by JOHN D. DAWSON 


—N THE COLD Australian night my 
headlamp illuminated the silvery gray 
bark of a eucalyptus trunk, We had 
come to this desolate plece of the out- 

back, my fellow biologists and I, to find a 
living fossil, thé world’s most primitive ant 

Although T had observed ants all across the 
earth for some. 35. years, | knew this one, 
called Nothomyrmecia marreps (left), only 
by line drawings in textbooks. 

To ant specialists this ancient insect had 
been a holy grail for nearly half a 
century. Only two specimens had ever been 
collected, Those had been delivered in 
preservative in 1932 to entomologist John 
Clark of the National Museum of Victoria 
in Melbourne. They came, along with many 
other insects, from an amateur naturalist 
friend of Clark's; Mrs. A.B. Crocker of 
Balladonia Station in Western Australia 
Mrs. Crocker's niece had collected the in- 
sects for her aunt on a summer outing to re- 
mote Cape Arid, 


Nothomyrmecia promise to be a living 
evolutionary link, Hersimple, primeval fea- 
tures resembled those of the long-extinct, 
100-million-veor-old fossil ants that have 
been found preserved in amber. Some of 
these features, such asthe shape of head and 
abdomen, are wasplike, Ants, we believe; 
evolved fram wasps. 

Yet the wasp ancestors of ants were soli- 
tary insects. The hallmark of ants is their 
highly advanced social behavior. Ant societ- 
ies, which are exclusively female, can havea 
million or more members, each rigully pro- 
grammed to behave in the best interests of 
her sisters. All species of ants are social, 
whereas many of their closest insect rela- 
tions, some of the bees and many wasps, stil] 
live single lives: 

When did the ants first invent their social 
behavior? One way to unswer that question 
was to find some living colonies of Natie- 
myrmecta and see how far their social life 
had advanced (Cominned on page 785) 


Nocturnal huntress,.0 worker of the most primitive [tving art species known 
descends a eucalyptus tree.in Australia, a deud wasp in her grip, At night, when the 
cold makes mast insects slugensh, these ants forage alone to help feed a subterranean 
colony of as many as 80. By adapting toextremes of climate, varied food supplies, 
aru life in groups thar divide the labor, ants have become the most advanced, 
abundant, and widely distibuted of the social insects. To portray their world, the 
artist and the author, a Harvard soologist, collaborated (page 7487) on-24 striking 
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INTRUDERS froma neighbor colony 

| trigger defense and attack moneuvers 
amon resident weavers, turning mere 
twits into battlefields, Confronting a 
stranger, Left foreground, a worker 
displays hostility with gaping mandibles 
and abdomen cocked, reody.to spray 
blintering formic acid. Por seconds the 
two box, extending their legs and 
circling each other jerkily. Next they may 
seite cach other ina to-the-death 


National Geographic, June [94 


= a ie ee 


clinch, like the spread-eagled pair 
bevond. Rushing toward the silky white 
nest, at upper right, another ant extends 
a glond from her depressed abdomen to 
Lav an odor trail, which will lead 
reinforcements to the fray. 


Meanwhile, a black Africon stink ant 


(Paltothyreus tarseatus) ora tone forage, 


right, has Been intercepted Dy a weaver 
that discharged scented signais to Dring 
nestmates running from neorby, Like a 
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pack of dogs, the weavers surround the 


1 
giant and subcice her with formic acid. 
They will carry the corpse to the nest 
and devour tt. A single colony of 
half a million weavers can mdintain 
150 nests in aa many as 20 trees and 
naitrol 1.600 square meters, one of the 
largest insect territories known 
In China for many centuries the 
Nredoaceous weavers were sed fn 
control insect peste-in citrus proves. 
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(Continued frompage779) So, startingin 
the late 1940s, the Cape Arid region was 
repeatedly scoured. No trace of the insect 
could be found, 

On October 22, 1977, Robert W. Taylor 
and four Australian colleagues were headed 
west from Canberra for yet another Notho- 
myrmecia hunt, En route their vehicle de- 
veloped brake problems, hundreds of miles 
east of Cape Arid, near the hamlet of Poo- 
thera. Repairs forced the team to set up 
camp overnight in that isolated area. 

Dr. Taylor is an incurable collector, Even 
though the night was windy and too cold— 
just above freezing—tfor most insects to be 
active, he wandered off into the bush with 
his headlamp and collecting vials. As he 
shone the light on the first tree trunk, he was 
startled. There, on this frigid night, far from 
where anyone ever thought to look, climbed 
Nothomyrmecta macrops. Since then some 
70 other colonies have been found near Poo- 
chera. None has been discovered elsewhere. 


found myself shivering with Taylor in 

the same cucalyptus grove. | was on 
sabbatical from Harvard University and 
was euger to see Nothomyrmecia, The evo- 
lution of social behavior in ants has been my 
most ardent research interest. Taylor and I 
planned to take three colo- 
nies of Nothomyrmecta to 
his lab at the entomology 
division of the CSIRO 
(Commonwealth Scientific 
and Industrial Research 
perenne in Canberra 

io study their social life m 
etail. 

As I seated one tree trunk, my lamp 
revealed a glimmer of movement, Then a 
thrilling sight emerged. Down the trunk 
crawled a lone huntress carrying a gorgeous, 
freshly captured wasp in her mandibles. 

The wasp, immobilized by the cold, had 
heen easy prey. Nothomyrmecia, however, 
seemed unfazed by the temperature. Taylor 
believes that Nothomvrmecia developed 
this cold tolerance at some point in her 
60-million-year evolution when Australia's 
climate was much chillier than now. 

Nethomyrmecta actually grows inactive 
when the temperature rises much above 


|: WAS THREE YEARS later that I 
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12°C (54°F), That is when most other ants in 
today’s warmer Australia grow busy, Per- 
haps Nothomyrmecta has survived un- 
changed so long because she can best work 
the chilly night shift. 

We tracked the huntress down the tree, 
but in the darkness we lost her in the leaf lit- 
ter, At daybreak, however, we were able to 
track other foragers home. We marked the 
tiny entrance to their nest and returned later 
to excavate the colony. 

When we reached the brood chamber, I 
wiseven more excited than the night before. 
There, stunned by the warmth of daylight, 
lay the queen clustered amid her brood and 
some 50) workers. 

The sight evoked my earliest and strong- 
est memory of ants, It was ona lovely early 
summer day in Bavaria just before massive 
air raids brought World War Il back home 
to Germany. | was seven, and my father, 
who was both a physician and a well-known 
authorityonants, was home fromthe waron 
a brief furlough. We wandered through the 
fields: He stopped to turn over a stone and 
uncovered the most marvelous colony of 
shiny carpenter ants, all swarming around 
their fat queen. ] was fascinated and infused 
with curiosity. 

Later, in the harsh postwar years, [loved 
toescape to the fields with my dogs to collect 
ants. With my father’s guidance I learned to 
culture them. With my mother’s tolerance I 
kept many colonies arpund the house, some 
running freely. I developed an intuitive 
sense of what made an ant happy and when 
a colony was under stress, Ants captivated 
me. | spent countless hours watching them, 

My pride was acolony [raised when I was 
14 from a single queen I had caught in the 
fields tight after her nuptial flight. She was 
still alive when I left home at 25. 

Twa decades later tin Canberra I felt that 
enthusiasm rekindle as we cultured the three 
colonies of Neathoneyrmecia from Poochera, 
Then we watched to see just what these cele- 
brated ants could do, 

] must admit 1 was somewhat disappoint- 
ed with the behavior of Nothomyrmecia. As 
Bob Taylor observed, this ancient ant is 
fully social. She is not the hoped-for missing 
link between social and solitary behavior. 
Nevertheless, Nothomyrmecia gives us a 
chance to study primitive sociality in-ants. 
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By using her as our starting point, we can 
appreciate how far ants have come and 
how intricate and intriguing their soctal life 
has grown. 


Fr HAT DOWE MEAN by fully so- 
if cial behavior? First, consider that 


¥ an ant colony resembles an extend- 
ed family. Its members all have a common 
mother, the queen, and often the same fa- 
ther, one of the drones with which the queen 
mated. Indeed, one of the criteria of social 
behavior isan overlap of at least two genera- 
tions capable of contributing to colony life, 

Members of an ant colony are even more 
closely bonded than a human family. For 
complex genetic reasons the sisters in an ant 
colony share an average of 75 percent of 
their genes. Human siblings by contrast 
share only 50 percent. Thus an ant colony 
can be viewed as anarmy of largely identical 
genes with a collective genetic will, 

Any colony has one overriding goal: to 
ensuré the reproduction and survival of its 
common genes. The brood therefore be- 
comes the nucleus of the colony. All the 
cooperative actions we associate with ants 
—food gathering, colony defense, brood 
tending, nest construction—center on rear- 
ing the next generation. 

This imperative demands not only coop- 
eration butalsoaltruism. Thefemale worker 
ants sacrifice their own fertility because it is 
more efficient to help raise the eggs of a sin- 
gle, continually laying queen than to lay and 
rear their own eggs. Likewise, soldier ants 
automatically risk theirownlivestodefenda 
territory needed to feed their colony's brood. 

Sowecansay afully soctal ant would have 
to have a colony spanning more than one 





generation, enabling sisters to help raise 


their mother's other offspring. The ants 
would cooperate in that chore. The colony 
would also have a division of labor, often a 
caste svstem that would assign specific tasks 
to specialized workers. 

In order to cooperate so effectively, ants 
need a complex communication system that 
would at very least let them tell nestmates 
fram strangers. This communication is car- 
ried out largely through chemistry. 

In fact ants are little chemical factories, 
continuously producing an array of sub- 
stances, called pheromones, that serves: as 
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the ants’ language. Through these phero- 
mones the ants can convey messages ranging 
from the location of food to the presence 
of danger, They use pheromones as well to 
orchestrate social behaviors as diverse as 
tending the voung, grooming the queen, 
marking their territory, and mating. 

Nothomyrmecia exhibits all these 
traits—in a primitive form. The 
colonies show adivision of labor: 
There are queens, drones, huntresses, and 
brood-tending workers. Their cooperation, 
however, is minimal. They hunt alone. 
They do not lay scent trailsto their nests, but 
navigate home visually. 

Nothomeyrmecia workers appear to mark 
their nest entrances with pheromones that 
tell them they are at the mght nest. Guard 
ants at the entrance discriminate nesimates 
from strangers. They will defend the nest to 
the death if invaded, but they do not main- 
tain foraging territory, Like most primitive 
ants their colonies are small, with only 
about 50 members. That is why they avoid 
hghting, The death of even one worker is 
a significant loss to the entire colony. 


OW DIFFERENTLY Nothemryr- 
H mecia behaves from another ant I 


had come to Australia to study— 
the remarkable weaver ant. The weavers 
may well be the world’s most sophisticated 
ants. Certainly they are one of the evolution- 
ary pinnacles of ant behavior. 

You would not guess by looking at a 
weaver ant next to Netromyritecia that she 
Was 60 much more complicated. To the lay- 
man the two look alike. Both are reddish 
brown and about acentimeter long. Ai- 
though both make their livings in trees, 
behaviorally they live in different worlds. 

If you disturb Nothomyrmecia on a tree 
trunk, fer instance, she simply freezes or 
flees. Nosisters come to her aid. But just up- 
sel a weaver ant. Not only does she attack 
you, but she also releases a suite of phero- 
mones and within seconds five or ten co- 
workers rush to help her. The weavers have 
become masters al communicating and co- 
operating with each other. This is achieved 
through a sophisticated combination of 
chemical and body language. 

The weavers need a complex communica- 
tion system. Eons ago their forerunners 
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remarkable paintings from the 
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The many-scented 
queen keeps 
workers in line 


T THE CENTER of 24-hour-a-day 
Ml care, the gigantic weaver queen fulfills 
her primary function, producing 
thousands of eges year round. The vast 
majority of her eges are fertilized in her 
gaster from a sperm bank aoquired 
during a single nuptial fightwears 
earlier. These egos develop inte female 
workers, which are drawn fo the 
queen's body by the attractive chemicals 
she secretes from an abundance of 
pheromone gloncs. Burt in licking the 
secretions, workers experience a 
powerful side effect; infertility. Still, 
such ants con deliver nonviable egus to 
be utilized as fra for the queen and 
voracious lorvaec. Those larvae thot are 
fed more become majors; those receiving 
less grow into minora, After spurts of 
Frowth, larvad enter the pupal stage for 
metamorphosis into callow, or immature, 
workers, aru finally into adults. 

Once a wear the colony ralses 
reproductive offspring. For a short time a 
queen's eggs pass out of her gaster 
without meeting the sperm required to 
produce femaoles, These unfertitred 
eges become motes. Thereafter, the queen 
returns to producing fertilized eggs for 
fernales. During this period worters feed 
both female and male lorvae so lavishly 
that the offspring develop into large 
winged virgin queens ana males, 

Eventually a resident queen dies. 

Her workers, no longer absorbing the 
fertiipy-innibiting pheromones, con now 
lay vieble eges that, unfertilired, 
become winged males, When the 
workers, orphaned by the queen‘s 
demise, finally die, the colony expires 
with them. Aut its genes actually 
survive, carried by tts sons—the winged 
miles that fiy off to mate 
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A nuptial flight, 
a mating frenzy, 
then death for males 
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meters from their nests. Larding, they wisits, the pocket ia full; the queen frees 
discharge secretions that attract virgin herself and flies away, Linsuccessful 
queens and other males, As each femate Ties SroUup wider sneer to await 
arrives, several males grasp her until possible coupling the next aftemoon 
one succeeds in ejaculating spenn into a Within hours of moting the males dig, 


nockel inside her poster (above) ond the queens hive begun the task of 
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abandoned the soil, where compétition was 
intense, and took to the underexploited tree- 
tops. They adopted the stratery of staking 
out huge territories, encompassing as many 
as 20 trees, and then consuming everything 
they could that entered their realm, 
Throughout the insect world, only a few 
other ants claim such vast territories. 

The weavers do not restrict their diet to 
other insects. In coastal Australian man- 
groves I once observed some 50 ants, all 
beautifully coordinated, carrying a large, 
dying hermit crab up a tree. 

To defend their large territories, Weaver 
ants must produce enormous numbers of 
workers. Some colonies can field half a mil- 
lion ants, divicted among many nests. 

The most important motivation for stak- 
Ing out such large territories may be repro- 
ductive. A large colony produces many 
young queens anc drones, and thus stands 
a better chance of perpetuating its genes, 

Weaver ants defend their territory vigor- 
ously. Wherever they live, they are among 
the dominant ant species. Their 
agpression also serves to ward olf 
birds and other predators, 
which easily spot the weavers’ ; 
vulnerable treetop leaf nests. ‘ 

These tentlike nests, which 
the workers literally weave 
together from leaves, give the 
weavers theirname. Their nest 
construction aleo demonstrates the 
spectacular cooperation and division of 
labor that the weavers have evolved. 

Many times Il have stood beneath a 
tree and watched a swarm of weavers 
overhead form living chains. One ant 
grasps another's waistand 50 on, 
until their chain of bodies 
reaches a leaf needed fora new 
nest. "Then the living chain 
contracts, pulling or rolling the 
leafinto the desired position. 

Next, some members of the 
swarm scurry back tothe home 
nest, Minutes later they return, 
each ant carrying.a white larva 
in her mandibles. They then 
move the larvae back and forth 
across the leaves they want to 
join together. As they do, the 
workers stroke the larvae ina ; 
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way that provokes them to secrete silk. The 
silk glues, or weaves, the leaf into position. 
This remarkable division of labor, in 
which even the larvae play their role in fur- 
thering the well-being of the colony, is what 
drew me to the weavers. How do they decide 
en masse which leaf to goafter? How dothey 
organize and coordinate their actions? We 
do not yet Know enough to answer those 
questions. We can only admire the richness 
of the weavers’ communication system. 
The weavers also draw on these skills to 
detend thei huge territories so effectively, 
In 1978 I studied the territorial mechanisms 
of African weavers for three months at the 
Shimba Hills National Preserve in Kenyaon 
a grant from the National Geographic Soci- 
ety’s Research and Exploration Committee, 


trunk, put them in a box, and went 
from tree to tree, introducing these ants 
on trunk after trunk, The introduced ant 
would rapidly be confronted by a worker 
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guarding the trunk. Their antennae would 
meet and convey some kind of message. If 
the two ants belonged to the same colony, 
they would scurry off on their own business. 

Eventually, | would pass into a new colo- 
ny's territory. The introduced ant then be- 
came a foreigner. When she and the local 
guard rubbed antennae, both would snap 
their abdomens skyward, open their jaws, 
and begin jerking back and forth like spar- 
ring boxers, releasing alarm pheromones. 
Finally they would lock mandibles and try 
to pull each other apart. 

During the fighting, alerted nestmates 
would race back to the leaf nest, dragging 
theirabdomens along the trunk to lay ascent 
trail. Soon the tree would come alive with 
ants as hundreds of defenders streamed to 
the site of battle. 

Why didso many ants rush tothe scene? It 
may be a normal response. Weavers usually 
respect each other's territories. Colonies 
clearly mark their borders and typically 
leavé a no-ant’s-land in between. Only 


wings. Working alone, she is 
vulneroble to predatory birds, lizards, 
and other ants: only one in 100. to 
1,000 young queens survives these 
first days, 

Quickly the queen digs her nest with 
nuindibles and forelegs, making balls of 
the moiat-soil to lift around the 
entrance. Ghice enchambered below the 
surface, she loys eggs, When they hatch 
otto larvae, she feeds her brood on 
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rarely have | setn weavers fighting without 
my manipulation. One colony seldom finds 
it worthwhile to challenge another mature 
colony, but the rare intruder usually indi- 
cates that an army is on the way. Hundreds 
of defenders must be rapidly recrutted. 

The weavers employ similar, but less 
drastic, measures to recruit help when hunt- 
ing. Say a large insect—more than one 
worker can handle—is located in the terri- 
tory. The worker releases a short-range re- 
cruitment pheromone. Colleagues quickly 
race to her side. They grab the prey, spray it 
with formic acid, and hold it spread-eagled 
onthe trunk for as long as half an hour, until 
itis subdued. 

Besides being predators, the weavers are 
also catile breeders of sorts. They have 
evolved castes of small workers thal tend 
tiny homopteran insects, such as aphids and 
scale insects, that live on their trees. 

The weavers stem to treasure these sap- 
sucking insects. They protect them with leaf 
tents: They clean them regularly to prevent 


secretions from metabolized fat 

reserves ind wing muscles, Aster a few 
weeks the first gencration of 10 to 20 
daughter-workers takes over nest digging 
and foraging. Harvesters gather and 
store seeds, often affecting the spacing 
and number of desert plants. When the 
colony's population reaches several 
thousand, the queen praduces winged 
males and fernoles, Truly she is queen of 
all she furveys. 
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them from becoming gummed up in their 
own defecation. But that defecation is the 
ants’ reward, Itis honeydew. 


B® division of labor in any ant colony is 

| sexual. To the queens and drones fall 
the colony's paramount mission—spreading 
the genes. 

The queen carries the primary burden. 
That puts her understandably at the center 
of most ant colonies’ attentions. Moreover, 
she fosters her daughters’ devotion. Chemi- 
cal excretions make the weaver queen, for 
Instance, $0 attractive to her worker ojff- 
spring that a dense retinue of workers liter- 
ally covers her at all times, They frequently 
lick the surface of her body, particularly her 
head and protruding membranes on her gas- 
ter that are richly endowed with glands, 

The attendants aleo feed their queen with 
astonishing frequency. Within a 20-minute 
period in our laboratory nest, we saw work- 
crs regurgitating food to the queen 2) times. 
as well as feeding her five sterile eggs. 

The weaver queen's influence over her 
half million or so workers is profound. Her 
presence fuarantees strong colony cohesive- 
ness, She maintains her dominance by actu- 
ally suppressing the fertility of her daughters 
with potent chemicals, These substances are 
in the glandular secretions that the workers 
so eagerly lick from their mother's body and 
then pass on, probably via grooming and re- 
gurgitative feeding, tothe rest of the colony. 

Before she can settle down to her long 
life of ewe laving, the queen must be a 
pioneer. On some cue from nature, she 
takes to her wings and mates, sometimes 
orfiastically with many males, until she has 
a lifetime's worth of sperm in herabdomen. 
Then, facing a gantiet of predators, she 
must establish a new nest. After producing 
her first brood of daughters, she begins to 
release her powerful, fertilitv-suppressing 
chemicals. 

The drone’s role ends with the frenzied 
glory of the nuptial flicht. He dies shortly 
thereafter, burned out and literally con- 
sumed from within by his brief, energy- 
intensive life of sperm production. 

Studving mating behavior in most ants is 
difficult because much of the action occurs 
in the air. But the harvester ants of the 
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Riding shotgun 
on an ant 
freight line 


WHARP AS A BUZZ SAW, the serrated 

? mdndibles of the leaf cutter (above) 
slice up greenery ond then hold the pieces 
high on the trek (right) to the 
underground nest. The tosk, going on oll 
night, is corried out by a caste of meditum- 
size workers: called medias, assisted by 
pint-size minors in one of the most 
unusual roles in the insect kingdom. The 
hitchhiking minors scurry along the 
traveling lea?, With flailing mandibles, 
they protect the carriers against phorid 
flies that try to lov eggs on living ants. 
The procession follows a chemical trail 
some 100 meters long blared by scouts 
thar lay down on oder reinforced by 
passersby, Colonies of a million leaf 
cutters can defoliate a citrus tree in a 
night; in Central and South America 
they are congidered major pests. 


National Geographic, dune 1984 











Leaves chewed 
for compost to feed 
fungus gardens 


NW ASSEMBLY LINE of sorts, leaf 
cutters process frean vegetation tn 

chambers resembling padded cells three 
mutters or more beneath the rain-forest 
floor. One crew chews the greenery to 
musi: smaller workers add a drop of 
fecal matter and insert the food tito 
combs blooming with. a sponge-like 
fungus that apparently qonnet live 
outside the leaf cutters’ nest. Workers 
gobble up the fungus heads and also 
feed them to larvae, lower night, and the 
queen. The mintashure gurdeners 
constantly weed out foreign spores with 
their mandibles and in licking the 
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funsus spread o secretion containing d 
fungicide that kills other 
contamination. Workers howl dead 
fungus ond ants ond other refuse 
outside to a dump thar looks like a 
acwiduist pile. 

Leof cutters may move some 40 tons 
of soil while digging the many chambers 
of their huge nests. When oa virgin 
queen lectves this nest for her nuptial 
flight, she tokes in a pocket in her 
mouth o piece of fungus that, like 
sourdough starter, will seed a fungus 
conden in her mew cobotry. 
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Chained together, 
army ants create 
a living nest 


NW THE MOVE at all times, 

1 COLvLY oF Ty ants con 
mike no pennonent home on 
the ground or in trees: But each 
might the workers join together 
to create shelters out of their 
oon bodies. First, several ons 
ChMtse in obiect near the 
around, like o log, and dangle 
froin it with ther claws 
interiocked (left), Other ants 
arrive, run down the strands, 
and fasten on until strands 
become ropes that fuse into a 
mass oometer across colled a 
biveuac; home is the entire 
colony of 200,000 to 750,000) 
individuals, At the center rests 
the queen and her brood. In 
the-morning ants begin to 
disentangle to go out and roid 
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.. that dissolves 
into raiding parties 
with the sun » 


DTREAMING from their 
Ww bivower near the bose of a 
tree (following pages, 
backeround), army ants 
overwhelm a whip scorpion. 
Their weapons: powerful jows 
ond deadly stingers. A giant of 
the soldier caste, with figenhr- 
colored head and inward- 
cuving mandibles; guards 
against intruders, lower lett 
Accused of eating everything 
from pythons te humans, anomy 
ants prey mostly on other 
arthropods—spiders, beetles 
erosshoppers, roaches, amd 


other ants. Many usects flushed 
by the horde fall victim to the 
mcolored canthird, at left and 
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southwestern United States mate mostly on 
the ground. Tracking them at mating time 
fuve me one of my most unforgettable 
experiences. 


HE HARVESTERS, which make 

‘their living by gathering seeds in the 

7 desert, produce large winged males 

and females by feeding a select group of 

larvae especially well once a year. (Male 

ants spring from unfertilized eggs, females 
from fertilized.) 

It takes so much energy to make these re- 
productives that the colony does it only 
when the young queens stand the best 
chance of survival. This is just before the 
rainy season sets in to soften the hard soil 
in which they must cig their nests, 

[had often observed the harvester queens 
and drones take off on their nuptial flichts, 
but never saw where they went. As I was 
hiking in the desert in mid-July tn 1973, I 
heard a loud buzzing. I looked down and 
saw thousamds of indescent wings beating 
the ground and whirling about, The air 
reeked with the familiar aromaol ants. | had 
stumbled across.a lek, or @ certain place 
where the sexuals from any one colony in- 
stinctively gather each year to mate. 

The activity was furious. The males had 
already arrived and eagerly awnited each 
young queen. As soon a5 a female landed, 
attracted by a pheromone the males collec- 
lively had emitted, five or six drones would 
pounce on her. 

Pushing and pulling at each other, the 
males formed living balls around the queen 
as they struggled to gain access to her. 

Once one got hold of her, he would clamp 
on desperately with his mandibles. Not in- 
frequently | have seen queens cut in half, 
running around with no abdomens. 

When the female's sperm pocket is filled, 
she produces a special vibrational signal, 
like a cricket’s rapid chirp. This lets the 
males know she is ready to leave. She strug- 
gles free and flies off to locate a nest site in 
the moist desert soil, There she breaks off 
her wings, buries herself, and prepares to 
raise her new colony, Though she may live 
for years, she may never again see the light of 
day. She feeds her first larvae offspring from 
her own body reserves. These include the 
rich body fat she carries in her caster as well 
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as her wing muscles, which are no longer 
needed and can therefore be metabolized 
into nutritious juices. After several weeks 
her first offspring venture into the open to 
harvest tiny seeds for her. For the rest of her 
life she will herself be fed. 

Harvesting seeds is but one of myriad 
ways ants make a livine. Ati, the famous 
leaf-cutting ant of Central and South Amer- 
ican rain forests, practices a remarkable 
form of agriculture (pages 794-6). This life- 
style requires the highest form of division 
of labor. My colleague Edward 0. Wilson, 
who has analyzed Atta behavior in detail, 
considers their societies to have the most 
specialized caste svstem in the ant world, 

(ne caste of Atta workers dissects leaves 
in the jungle and parades the tiny pieces 
back to the nest. There other castes chew the 
leaves and inoculate them with a particular 
fungus that grows only in Adfe nests, Still 
other castes tend the fungus patches, applv- 
ing chemicals that kill any other fungi or 
Invading bacteria. 

Atte castes differ dramatically. Members 
of one worker caste are small enough to ride 
on the leaf pieces their sisters are bringing 
home. Their main job is to patrol and fight 
off parasitic flies that might try to lay eggs 
on their much larger preoccupied sisters. 

Leaf cutter colonies, which may number 
more than a million workers, require huge 
subterrancan nests to house their extensive 
fungus farms. In constructing a colony's 
many undercround chambers, ants mav ex- 
cavate 40,000 kilograms (44 toms) of soil. 
Thus they help aerate and turn over the soils 
of the rain forest. On the other hand their 
defoliating habits make them a major agri- 
cultural pest. 


A bas been mastered by perhaps the 
world’s most Infamous insect: the 

army ant, These voracious eaters are the ul- 
timate predators. They maraud for a living. 
(rreat columns stream out through tropical 
forests, creating a panicky fight of small 
creatures in their paths. Folklore alleges 
that the ants, in invading villages, have 
even devoured dogs and horses that were 
left tethered. Perhaps so in rare instances. 
Nevertheless, insects and other small crea- 
tures form the mainstay of the army ant diet. 





' NOTHER PINNACLE of coordination 


National Creographic, June [984 





Catch-and-carry 
by a rain forest 
cleanup crew 


THOUT A GENERAL, army ants 
Wi coordinate their monecuvers to aling a 
portion ofa cockroach under ther legs 
and carry it to the nest. To hunt most 
efficiently, the ants time their 
movements to the needs of a developing 
brood, alternating between sedentary 
and nomadic phases. During the resting 
period af about 20 days, the fat, 
immotile queen produces 500M) te 
100,000 ergs while other offspring [te in 
the quiescent pupal stage. On most days 
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workers, foraging only for themselves 
and the queen, make short roids from the 
nest in a rosette pattern (below), first 
observed by the author's colleague Nigel 
Franks in Ponurme, On each raid they 
Vary their direction by an averdgee of 1239 
degrees, thus avoiding recombing the 
sane round 

After hungry loaneae hotch and pupae 
emerce os collows, the colony becomes 
nomadic. Workers swarm out at dawn 
fo retriewe all food lying in a ]00-meter 
porh; at might the colony sterts along 
the same path to select a new bivourne, 
The colony continues inthe some 
general! direction for two weeks, 
apparently making sharp turns only if 
Lt encounters the soot tan of another 
group of army ants. 
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So ferocious is their appetite that army 
ants would quickly exhaust their food sup- 
nly if they staved in one place. They never 
camp at one nest site for more than three 
weeks (drgram, page 801). 

Few ants, however, are such nomads. 
Most species must battle neighbors, often 
with much loss of life, to establish fixed 
foraging territories. Once established, ter- 
ritortal borders are usually respected by 
competing colons. 

Butsome ants inhabit regions where fool 
resources are so patchy, widespread, and 
unpredictable that it becomes uncconomical 
to stake out a fixed territory. These ants find 
themselves in frequent conflict with their 
neighbors over whatever food hecomes 
available. Since few ant colonies can afford 
the loss of life daily battle would bring, some 
species have developed more sophisticated 
ways lo negotiate with neighbors. 


‘Southwest, I rece ntly discovered, ac- 

tually conduct ritualized tournaments 
between colonies competing for the same 
food supply. 

The honey ants are so named for their 
most striking worker caste. These workers, 
nicknamed honeypots, use thelr own bodies 
to store the sweet liquid food the colony of- 
ten needs to get through hard times in the 
desert. They are fed until they swell upto the 
size of blueberries. Then they dangle like 
amber globes from the ceilings of their 
chambers until called upon to recurgitate 
nectar to hungry sisters (left). 

I had never -even considered that ants 
might po through rituals, particularly one 
as elaborate as a tournament. Thenin 1974, 
working in the desert southeast of Tucson, 
| began noticing unusttal congregations of 


PP Nss HONEY ANTS of the desert 


In desert bunkers 
ants store honey 
in living casks 


N TIMES OF PLENTY, honey ants of 

Arizona gather termites, mectar from 
desert plants, and honeydew from 
homopteran insects, and store the flutds 
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hundreds of honey ants. Obviously two 
competing colonies were invalyed, What 
particularly struck me was these ants’ bi- 
zarre behavior. All were walking arownd on 
stilt legs, as if to make themselves appear as 
large as possible, 

Moreover, many ants were confronting 
each other one-on-one, going through spar- 
ring movements and feeling each other, as 
if they were taking measurements. They 
would dash from one to another, repeating 
these same niijalized movements. Clearly 
they were not fighting to kill. 

Sometimes I would notice one ant leave 
the tournament and run back to her nest, 
laying a trail. Soon a fresh army would pour 
out toward the contest. Then anant fromthe 
opposing colony would rush off to recruit 
her own reinforcements. 

{ could not make any sense of this behav- 
ior. The ants almost seemed to be playing 
For weeks on end] would iie-on my stomach 
in the noon-hot sun, observing and filming. 
Back home | plaved and replaved the films 
in slow motion. I mapped in detail the loca- 
trons of the tournaments. Gradually the pur- 
pose of these rituals emerged. 

Typically, food arrives by fortunate acci- 
dent in the honey ants’ harsh environment. 
If one colony discovers a food supply, say 
termites in a dung pile, it will want to-keep 
neighboring colonies away. So it will often 
send an army to engage the neighbors 
in a tournament. This preoccupies the 
competitors and prevents them from aléo ex- 
plaiting the food source. Tournaments be- 
tween equal colonies may go on for days 
until the food in question is exhausted. 

The tournaments, however, may serve a 
second purpose. The measuring and head 
counting lets the two colonies assess each 
other'sstrengith. (Contiamed on page €11) 


mn the best certight sterile vessels 
qvatiable, the crops-of fellow workers, 
called repletes or honeypots. A forager,; 
foreground, empties her crop inte an 
expanding replete. Other repletes, 
swiilen to the size of peos, cling to the 
chomber ceiling until, during the dry 
seman, nourishment will be required for 
the queen, here resting beyond pupal 
cocoons, the larvae, and the workers: 
Colonies of 15,000 honey ants keep 
sone 2,000 répletes in storage. 
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Attack of the red 
paiders makes slaves 
of a weaker species 
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‘Highwayman beetles 
Steal a meal from 
hardworking ants 
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(Continued from page 803) suspect that 
those ants on stilts are trying to bluff their 
opponents into perceiving: them as bigger 
than they are. After all, only a strong, ma- 
ture colanv—one too powerful to challenge 
further—would produce so many big ants. 

Sometimes, if a colony recognizes that it 
can overwhelm its considerably weaker op- 
ponents, its workers become slave raiders. 
They invade their opponents’ nest. They kill 
the queen and carry off the nectar-filled 
honeypots as booty. Most important, they 
steal the dead queen's brood, When these 
young ants emerge, they will be unwitting 
slaves, foraging forthe dominant colony and 
helping rear the offspring of its queen. They 
thus better ensure her genes’ survival. 

Slavery is an occasional tactic of the 
honey ants. Some ants, however, live solely 
on slave lubor. Polyergus, the red Amazon 
ant, forinstance, has large, piercing mandi- 
bles designed for a life of fighting. These 
mandibles are useless In doing other work 
such as foraging, hunting, or brood tending. 
The Amazons thus must depend on slaves 
captured from related species for the day-to- 
day business of living. 

Asa boy l often observed the spectacle ofa 
red Amazon raid (pages 806-807), 1 would 
spot a column two to four meters long and 
densely packed with the Amazons. I would 
watch them pour into a nighbor's colony, 
readily disposing of any defenders. 

Stave raiders do not kill needlessly, In 
fact, some Use 2 propaganda pheromone. 
They release this chemical, which throws 
the defenders into a confused, clisoriented 
frenzy, while they grab up the brood, 

Once the stolen young hatch in the raid- 
ers’ nest, they are imprinted with the slave 
makers’ odors. They accept their enslavers 


as their sistersand service their adopted col- 
ony as their own. 


NTS ARE SOMETIMES exploited by 
other insects. A number of solitary 
species have learned how to trick 

ants into providing them a living. 

Beetles are the most accomplished of 
these freeloaders. They have cracked the 
ants’ chemical codes and tactile signals. 
Some, which I call the highwayman beetles, 
can locate an ant trail by scent, They then 
approach food-iaden ants scurrying along 
this trail anc mimic the ant colony's food- 
exchange signals. The ant, sensing the 
oroper signal, feeds the beetle. 

Other beetles have learned to emit the 
ants’ very own acents (facing page). They 
and their jJarvae can thus live unmolested 
right inside an ant colony. They also trick 
their host ants into feeding them and nursing 
their larvae. Moreover, the larvae of these 
beetles feetl on the ants' brood. That the ants 
donot recognize these parasites as foreigners 
illustrates how rigidly ant behavior is domi- 
nated by chemical and tactile signals. Ants 
do what they are programmed to do, 

Yet years of ant watching have demun- 
strated over and over that these creatures 
are far from simple. In fact, they have much 
to teach us: For here in the insect world we 
can observe societies that in many respects 
are at least as complicated as ourown. 

We see, furthermore, that in nature such 
social systems have evolved repeatedly, The 
ants seem to be saying that on this planet itis 
an advantage to be social. They cooperate 
with virtuosity. They do not kill each other 
recklessly. They do not waste energy. In the 
evolutionary battlefield, they are survivors. 

Yes, we can learn.a lot from the ants. 


The beetles that came to dinner... and stayed 


IMIC WITHOUT FOU AL, a short- 

Vi winged beetle (Lomechusa atrumosa) 
wins adoption into the family of this 
European ant by secreting irresistible 
scents into dense clusters of bristles on 
ite back, The beetle can live only in the 
ant nest. A worker ant feeds an adult 
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beetle, top, totally obliviows of the lorge 
beetle larvae, atcenter, consuming an 

ant larva wthindered. Two other workers 
tent! ant lorvee, lower. The beetles also 
ect their own farvad, preveriting 
overpopulation of their species and the 
total elimination of thelr hosts. 
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scourge of the forest, 
mound-builder ants 
are a friend to man 


RAGON SLAYERS of the insect 

word, European wood ants surround 
and kill a saw/ly larva of the penis 
Dinrion, one of the 100,000 insect lonvade 
the colony, numbering a miliien 
workers, may oonsumd in ad single cay 
Such sweeps occur in the neighborhood 
of the distincttve home mourn that a 
colony atructures from twigs, pune 
névdies, ond bork. Started atop a stump, 
itmay nseto a height of wo meters 
Ite matenalis dnd shoppe encourage manos] 
of ranrnanter and insulate its many 
chambers during long European winters, 
when the body heat of the ante keeps 
it warm. Several hundred queens 
reside here. Newly mitted feniales return 
each spring to their own or a neighbor 
mound. In summer the overcrowded colony 
like a cell divides, and a niumber of 
queens, each accompanied by several 
thousand workers, move nearby to 
start new mourds 

Because the wood dns serve as a 
biologice! contro. on forest pests, 
Europeans for years have valued ther 
Severn Matos nove passed LiTwWwa Cir irial 
harming the nests. Foresters often cover 
the mounds with screen to keep out 
woodpeckers and fo discourage hunwins 
who wid We pure for nish ond bird 
food ests dre o1rert collected by the 
barrelful and trucked to other forests 
where wood ants hove disappeared, ] 
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BY BRAD REYNOLDS Photographs by DON DOLL 





the Bering Sea. Out since dawn in the snow, Yupik 
iskimos from the west coast of Alaska hunt seals to feed 
their families. Though modern in their methods, they are 
traditionalists at heart, living on the edge of a continent, 
of a culture, of survival. 


Hot tea on an ice floe breaks the chill of early April on 


B15 


BOVE THE ROAR of the motor I heard 
a voice singing: “Kansas City, Kansas 
City, here | come." I looked over my 
| shoulder and saw Joe Asuluk grin- 

ning in spite of the wind-whipped 
rain slashing his face. Obviously enjoying 
himself bucking the high swells, he burst 
into. song again. But our destination was a 
long way from Kansas City. We were ina 22- 
foot open boat in the Bering Sea, heading, 
as best I could tell, toward the Soviet Union 
Lo hunt geese. 

“You're sure there's land ahead?" I yelled 
back. He kept grinning a5 another wave 
washed aboard. 

Joe's boat was a sturdy new Starcraft, 
powered by an 85-horsepower outboard. 
And while we sliced through most whitecaps 
at a fairly smooth angle, time and again we 
hit one dead on, cascading spray to either 
side, over the bow, and into the boat. [f you 
didn't bend your heal in time, you caughta 
faceful of salt water. 

We were drenched, as well as our guns, 
but Joe kept singing ancl steering toward the 
horizon, where he promised flocks of geese 
beyond counting. 


He knows that his 
village must hunt and 
fish to survive. 







Joe is both the policeman in Toksook Bay 


and the cook for its gradeschool. Butin spite 
of the fact that he earns a salary, he knows 
that his village must hunt and fish to sur- 
vive. He hoped to return witha good harvest 
of geese to share among his people. I won- 
dered if we would return at all. 

Lhad been living. in Toksook Bay off and 
on for more than a vear with another Jesuit, 
Don Doll, making photographs and learn- 
ing about life in a Yupik Eskimo village, A 
short visit nine years earlier made me want 
to spend more time in this remote settlement 
where 370 people are still dependent upona 
Brad Reynolds is a writer-photographer based 
in Seattle, Washington. Don Doll teaches pho- 
tography and chairs the Department of Fine 
and Performing Aris at Creighton University 
in Omaha, Nebraska. Both are Jesuit priests. 
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subsistence life-style and relatively isolated 
from outside cultural influences. [n an open 
boat on the stormy Bering Sea, 1 was begin- 
ning to think maybe I had seen enough. 

Toksook Bay is a new village perched on 
the edge of Nelson Island, Alaska, about 150 
miles south of the mouth of the Yukon Riv- 
er. Fronting on a bay that opens onto the 
Bering Sea, the village 15 surrounded on 
three sides by low rolling hills and tundra. 
Not a tree grows on the island, In fact, there 
is not a tree for more than a hundred miles. 

Families from Nightmute, a village in- 
land on Nelson Ieland, began moving to the 
site in 1964 to be closer to their summer fish- 
ing camp. Some floated their houses across 
the bay on oil drums lashed together. Oth- 
ers, when winter came, pulled themover the 
ice on sleds behind dog teams. 

John Charlie moved his family from 
Nightmute to the fledgling settlement that 
first winter. It took 30 dogs nine hours to 
tlrag his house across the ice. John told me 
about the move and his reason for it with 
lots of hand signs and the little English he 
has learned from his own children and the 
Roman Catholic priest. “From Nightmute 
to Umkumiut fishing village, too far, Too 
much gas. Lots and lots of gas." 

Most dwellings in the village are three or 
four rooms, setin haphazard rows along dirt 
streets and nuzzled by snowmobiles and 
parts of snowmobiles, Surrounding the 
homes stand fish houses, where dried fish 
and s¢alskin bags of seal oil are stored along 
with nets, floats, and other equipment. In 
squat wooden bathhouses the villagers take 
excruciatingly hot steam baths, and there 
the elders discuss community affairs. Near- 
by spread wooden racks for drying salmon, 
herring, and whitefish. 

The village enjoys the unusual luxuries of 
running witer and indoor plumbing, Streets 
have lights, electricity is available for every 
house, and telephones have been installed. 
Not that these modern conveniences come 
without drawbacks and frustrations. Elec- 
tricity, provided by AVEC (Alaska Village 
Electric Cooperative), costs 48 cents per 
kilowatt-hour. The state pays half, but the 
villagers’ rates are still five times those of 
Washington, D. C., residents. 

Joe Lincoln, local agent for Wien airlines, 
has racks of radio equipment, as well as two 
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telephones— one for business, the other for 
his family. “What good are these phones?” 
Joe remarked to meas he tried in vain to 
reach Bethel, 120 miles away. “You call for 
30 minutes, and they are busy. Then you 
call, and they don't answer.” 

The economics of hunting for food is also 
a concern. In the ice-free summer villagers 
take out their motorboats to net herring and 
salmon. In fall and then in early spring, after 
the ice breaks up, they use them to bunt 
seals, ducks, and geese, In winter they 
chase across the frozen tundra and the bay 
on snowmobiles to hunt and trap foxes and 
mink, Snowmobiles and outboard motors 
are expensive. And gasoline here sells for 
&?.40.a gallon. 

There are only two ways to get gasoline, 
heating oil, and supplies into the village; 
both are costly, After the spring breakup, 
twoor three barges chug into the bay, pump 
gas and oil into tanks on the edge of the vil- 
lage, und unload supplies ordered months 
earlier, littering the beach with piles of lum- 


ber, anew boat or snowmobile, and boxes of 


canned foods for use at the grade school. 

Most goods are flown in from Anchorage 
aboard the Twin Otters that land on the dirt 
airstrip daily during good weather. The 
planes carry mail, passengers, and groceries 
for Larry John’s and David Jimmy's small 
stores, But air delivery is reflected in the 
prices. A half gallon of ice cream costs $6; 
a three-pound box of laundry soap, close 
to $4; a box of disposable diapers, $15.50. I 
was amused to find salmon for sale—a 
15-ounce can for $3,749. 

Salmon is a village mainstay, both for 
subsistence and income. In May about a 
dozen men leave their families to journey 
some 200 miles southeast to Bristol Bay, 
where the salmon industry is big business. 
Signing on with the fisheries at Clarks Point, 
they use their own or company boats to net 
the kings, reds, silvers, and pinks that swirl 
into the bay en route to their spawning riv- 
ers. Ona good day a boat can haul in 15,000 
pounds of fish. The cannery gets 15 percent 
of the catch in payment for its boat. 

Inafew short weeks the families who fish 
earn their income for the year, anywhere 
from $3,000 to $60,000, depending on the 
catch, whose boat it is, and haw many fami- 
lvmembers work (Continued on page $22) 


Exstimo Hunters of the Bering Sea 





Left to themselves by the reat 
of the state, acores-of Yupik 


Eshime communities dot the 


coast of the Bering Sea and the 
broad, marshy deltas of the 
Yukon and Kuskokwim Rivers, 
Toksook Bay (population 

370) wos established on 40- 
mile-long Nelson Island tn 
1f64, when families from the 
village of Nightmute moved 
closer to fishing grounds. The 
nearby Yulon Delta National 
Wildlife Refuge shelters half 

a million wildfowl each 
sunmurer. 
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To share their good fortune, Anna 
Asulul (above, le/t), Darlene Morgan, 
risht, ond shy Lucy Asuluk, middie, 
carry emperor geese shor by Anna's 
father to frends and neighbors. 

These birds will probably end up ina 
delirious gonse sour, Dividing with 
others is a Yupik tradition in the delta 
regicn, witere fair fifths of thee 

Wwurh’s emperor guess pest. 
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Awellaitocked gun rack (left) hangs 
in the ttving room of Poul john, a 
former may, urse daughter Agatha 
ploys with hit grandson. Vernon, 

Afen hunt ducks, geese, and ptarmigan 
in spring ond awrnimer, and seols yeor- 
round in winter they trop' foxes, mink, 
ond hare for their pelts. Staple foods, 
howe, are salmonond herring 
netted in sununier are dried for winter. 
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together. Toksook Bay offers few paying 
jobs, so Bristol Ray money is important. 

Subsistence fishing for salmon around 
Toksook Bay is also serious business. One 
afternoon [| went out with Joe Asuluk, my 
companion on the Bering Sea goose hunt, to 
haul in his net from a nearby river. As we 
headed upstream, I could see the silver flash 
of fish below us. We began at one end of the 
net, tugging and lifting it, pulling the boat 
along, and untangling the salmon's gills 
from the mesh. As fish piled higher in the 
boat, Joe explained the science of subsis- 
tence fishing to me. “The woman knows. 
She tells you when you have enough." 

Until then, the men haul in salmon, which 
the women fillet along the bone and hang 
over the racks to dry, Once dry, the fish are 
stored in baskets or boxes until needed. 

When salmon or herring are running, 
Toksook Bay is a busy place, families work- 
ing together, each member at his or her tra- 
ditional task, laying in food for winter. 
Father and son handle the nets while mother 
and daughter clean the catch, Villagers of- 
ten set up camp close to a favorite fishing 
site, With boats of families leaving and re- 
turning daily, the pink flesh of drying salm- 
on, the silver of herring on the racks, the 
barking dogs and playing children, the vil- 
lage takes on a festive air. 

Yet hazards are always present. Villagers 
tell of times: when they dragged the bay, 
searching for the body of a fisherman who 
fell overboard in heavy seas. Elders remind 
youngsters how to save themselves in winter 
storms by burrowing in the snow. 


Where the livelihood of 
everyone depends so much 
upon the role of each... 


Families are strong in Toksock Bay. 
Where the livelihood of everyone depends so 
much upon the role of each, the members of 
a family form solid and lasting bonds, Rare- 
ly does anyone move away from family and 
village. Only about a dozen students have 
left to attend the University of Alaska in 
Fairbanks, Until recently, no oné had 
stayed the full four years. The strange 
city environment, language problems, and 








B22 


homesickness make for-slow and often clis- 
COUPAZINE Progress. 

Respect for authority in the village runs 
deep. In their Yupik janguage the same 
word means both listen and obey. When 
children listen to their parents, they obey 
them. Parents do not argue in front of chil- 
dren, nor do they physically punish them. 
Instead they prefer to talk with a child until 
he realizes his behavior is wrong. 

But when parents drink, they forget their 
gentle ways. The villagers:are alert to the 
problems of alcoholism. Like most other vil- 
lages in the region, Toksook Bay prohibits 
alcohol. But those who want to drink know 
where to find bootlegged liquor and home- 
brewed beer 

In a village 100 percent Catholic, divorce 
is almost unheard of. People take their reli- 
gion seriously and do not relegate it merely 
to Sunday morning. Nick Therchik and 
Bruno Chakuchin are deacons in the church 


and direct pravers and Communion services 


when Father Dick Case, their priest, 1s off to 
one of the two other villages thal he serves, 
At least once a year the people of Toksook 
Bay sponsor a religious rally—a weekend re- 
vival when Eskimos from surrounding vil- 
lages come to share songs, spiritual talks, 
and praver. 

Village children are expected to pull their 
own Weight and to contribute as much as 
possible ta the family’s welfare, Whena boy 
shoots his first seal, his mother will host a 
seal party, dividing the meat and blubber 
among the other village women and giving 
out prizes of seal oil, rice, sugar, cloth, and 
toilet paper. When a party is announced, 
guests gather outside the door and the moth- 
er of the young hunter distributes the gifts, 
tossing armfuls of them up in the air. Laugh- 
ing, the women will scramble like children 
to catch them. 

Mark John was taught to fish and hunt by 
his father, Paul. When Paul served as may- 
or, he left the hunt for food up to his sons. 
Mark, unmarried in his late 20s, is still re- 
sponsible to his family, 

“Our family is like a chain,” Mark ex- 
plained. “When you are unmarried, you are 
inside the chain and you contribute to it. 
Last vear | madé good monéy fishing. I gave 
it to Dad. He gives me enough to live on and 
a bit more, since I'm oldest. I've saved 
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enough to fly to Anchorage and to visit 
friends in other villages. When you marry, 
it's different. You begin your own chain.” 

Yunik, one of the two basic Eskimo lan- 
guages in Alaska, is the common tongue of 
the village's 65 families, although all but 
the very old and the very voung speak some 
English, Children learn English in the grade 
school. Wilma Moore, its principal, ex- 
plained to me that in other villages the first 
three grades are often taught in Yupik, but 
in Toksook Bay the parents want the chil- 
dren to get English right from the start, By 
the time they reach high school, they are al- 
most as comfortable with English as with 
their own language. 

In 1976 a two-million-dollar high school 
was built in the village. Students no longer 
have to travel to St. Marys, the boarding 
school 125 miles north in the Yukon Valley, 
or even farther to the Chemawa Indian 
School in Salem, Oregon. Nelson Island 
High School teaches English, math, and 
science, as well as home economics, typ- 
ing, and shop. In addition, traditional 
crafts and dancing are offered. 

At first glance the boys, dressed in T- 
shirts, blue jeans, and tennis shoes, could 
belong in the classroom of any American 
high school, But the girls wear long earrings 
of carved walrus ivory and parkas with 
heavy wolverine and white fox ruffs. And 
a line of snowmobiles replaces the parking 
lot full of cars, 

The bovs hunt and fish, the girls help their 
mothers around the howse, take care of 
younger siblings, and in summer gather ber- 
ries and other foods. Other than that, there 
is not much for te¢nagers to do, There are 
sports, of course, at the high school during 
the school year. In fact, during the long, 
dark winter the school gym is a center for 
recreation for adults as well as youths: Tok- 
sook Bay plays basketball tournaments with 
other high schools, and men form teams to 
challenge nearby villages. Por the boys there 
are also traditional sports, enthusiastically 
played at local youth olympics, 

Once a year the high school sponsors a 
carnival, with cakewalks, darts—even a 
mock jail (the mayor, village councillors, 
and the priest are its most popular prison- 
ers!). In the late spring the students decorate 
the gym with streamers of crepe paper, 
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bright stars, and a poster proclaiming “We 
may never pass this wavagain.” They electa 
king and queen, who dance the roval dance 
wearing their crowns—just as in-any other 
hizh school on prom nizht. 

The village council voted to allow two 
dances a month in the community hall, and 
they're well attended, with taped music by 
the Bee Gees and Kiss blasting through the 
darkened room. The night may end with a 
couple walking hand in hand past the edge 
af town and down the dirt airstrip—always 
keeping one ear tuned for the siren that 
blows every night at eleven o'clock, signal- 
inga curfew for anyone of high-school age or 
younger, Before the siren was installed, the 
church bell rang the curfew. 


Still, he dreams of moving 
to Fairbanks... 


When Gabriel Chagiuak graduated from 
the high school, he was lucky enough to get 
one of the few johs open to a young person— 
as a teacher's aide in the grace school. Still, 
he dreams of moving to Fairbanks, to attend 
the University of Alaska, see stores, and 
learn to drive a car. “Then I would learn all 
the streets around and drive to Florida.” 

But Gabriel's father is in poor health and 
unable to do the hunting and fishing the 
family depends on, so Gabe and his brothers 
remain in the village to care for the family. 

Eva Nevak is another Toksook Bay high- 
school graduate. She has probably traveled 
farther from the village than anyone else her 
age, having visited friends in the southwest- 
ern states, One summer she spent two 
months in Bremerton, Washington, with 
Tom and Leslie Dolan, former teachers at 
the high school in Toksook. 

I saw Eva in Bremerton during the bap- 
tism of the Dolan's twin baby boys. She hasa 
winning mile, mate even more so by dim- 
ples. Wearing a soft, flattering dress and a 
borrowed pair of high heels, she looked at 
home with other guests. But she spoke wist- 
fully of her mother’s weekly phone calls, 
when they could speak in Yupik together. 
She talked of going back to the village, 
where there-are not so many people always 
inarush togosomewhere, no cars, no fright- 
ening traffic (Continued on page &28) 
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or noises, and where the air is clean. It was 
then I realized that the life of the youngsters 
in Toksook Bay was slow and sedentary in 
my mind, but not necessarily in theirs. 

"R-14_.. 1-23... N-47." The numbers 
on the bingo board light up asa village wom- 
an calls the numbers for the players filling 
the community hall, the other center of vil- 
lage activity. Bingo, played two days a 
week, is the village's only regularly sched- 
uled social event. Sitting cross-legged witha 
bag of markers close at hand, playersspread 
their cards in tidy rows on the floor. Most 
keep a soft-drink can handy for spitting. 
Men, women, and children—practically the 
entire village—dip snuff. The children be- 
gin as carly as two. It i a common sight to 
spot preschoolers toddling around the play- 
ers, the telltale worn circle of the snoose can 
in their back pockets. 

Movies are occasionally shown in the 
community hall, projected against a white 
wall at one end of the meeting room, The 
films, ordered froma distributor in Anchor- 
age that specializes in servicing villages, are 
all family fare, so everyone is welcome. 

Soon after the showing is announced, 
families begin filing toward the hall. The 
children crowd up front on the floor, 
squirming, laughing, sharing candy and 
soda with one another. Their parents sit on 
the floor behind them; the older ones.are giv- 
en folding chairs. All the way to the back 
cluster the teenagers. 

The film starts, the noise dies down. The 
Eskimos are an appreciative audience, 
laughing and applauding as the scenes un- 
fold. During scary scenes, like the evil witch 
creeping toward Sleeping Beauty's house, 
the smaller children cover their ears in ter- 
ror. Evenif there is no loud noise, they cover 
their ears but never their eyes. 

While watching a very popular film about 
the Vienna Boys’ Choir, I could not under- 
stand the uprosrious laughter at scenes that 
(lid not strike me at-all funny—until I real- 
ized that each of those scenes included a boy 
with freckles and curly, bright red hair, 
characteristics unknown in a village of 
brown skin and straight black hair. 

Movies are always @ big draw. But an 
even bigger event took place when the entire 
village gathered to celebrate a wedding. 
At the reception we feasted on seal, mink, 
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and akutag, Akutag—Eskimo ice cream— 
is made of berries and shredded salmon 
whipped in seal oil, a delicacy that is defi- 
nitely an acquired taste, After the meal the 
groom stayed for the showing of Walt Dis- 
ney's Die Littlest Horse Thteves, while the 
bride went off to visit with friends. 
Toksook Bay now has television recep- 
tion, although videotapes remain popular. 
Nearly half the families have videotape ma- 
chines, and they trade shows back and 
forth. The youngsters love cartoons, and the 
older children, kung fu movies. The adults 
watch them all, from Fowertng Inferno to 
Every Which Way Bul Loose. Before TV, 
news came mainly through the two rackto 
stations that can usually be tuned in from 
Nome and Bethel. Newspapers and maga- 
zines arrive regularly at the hich school, but 
I saw only one family in the village with a 
subscription to the times from Anchorage. 


Villagers are well aware 
that the outside world 
1s changing their lives. 


Toksook Bay may not be reading the 
news, but the villagers are well aware that 
the outside world is changing their lives, 
First came the Alaska Native Claims Settle- 
ment Act—and then the prospect of Bering 
Sea oll discoveries. Both stimulated vil- 
lagewide discussion, It seemed when we 
werenatinthe community hall forbingoora 
movie, it wastor another meeting. 

The settlement act of 1971, in attempting 
a just distribution of land and money to 
Alaska’s natives, has wrenched them into 
the hard realities of 70th-century economics 
and politics. Suddenly a village without tele- 
VISION OF Cars Was jomed with similar vil- 
lages into a multimillion-dollar corporation. 

Alaska’s Eskimos, Indians, and Aleuts 
were given 44 million acres of land, a little 
more than ten percent of the state's total 
acreage. They were also awarded 962.5 mil- 
lion dollars for claims on the rest of the land. 
The federal government organized the na- 
tive population under 13 regional corpora- 
tions to distribute funds to the 200 eligible 
Villages. “These also formed corporations, 
with the villagers as shareholders. 
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The Eskimos of Toksook Hay each own 
one hundred shares in Calista, the regional 
corporation, and equal shares in the village 
corporation, Nunakauiak Yupik. 

The Calista Corporation, second largest 
of the regional corporations in size of land- 
holdings, number of shareholders, and total 
assets, hasinvestments in Alaska, including 
the luxury-class Sheraton Hotel in down- 
town Anchorage. After several years. of 
multimillion-dollar losses, the corporation 
turned its finances around, making a profit 
and paying dividends to shareholders for 
the first time in 1982. 

While relatively littl money has as yet fil- 
tered down to the individual, the Eskimos 
spend a great deal of time and energy cis- 
cussing everything from offshore oil drilling 
to the dangers of snowmobiles speeding 
through town. Meetings are usually bilin- 
gual, for the benefit of the whites who fly in 
to counsel and inform. 

In 1979 the tederal government informed 
Villages in the region it would accept bids for 
leasing drilling rights to companies interest- 
ed in exploring for oil in the Bering Sea. As 
part of the coustal-zone management pro- 
gram, a board to represent local interests 
was elected from the villages in the Yukon 
Delta region. 

In January 1981 chartered planes from 
the distant villages landed on the Toksook 
airstrip, while snowmobiles fromthe nearby 
villages roared into town. The board was 
meeting here with representatives from 
Nunam Kitlutsisti (Protectors of the Land), 
a group from Bethel advocating the subsis- 
tence life-stvie for Eskimos. 

The group's director, Harold Sparck, told 
the meeting, “Keeping New York City lit 
and operating the air conditioners in Los 
Angeles is the reason for these leases," 

Few, if any, of those attending had been 
to New York or Los Angeles, and with a 
wind howling across the snow-swept tun- 
dra, it was difficult to connect Toksook Bay 
to those distant, foreign places. 

As he talked, Harold flashed slides of oil 
rigs, tankers, and acres of stacked pipe. 
“The land, the water, and the air are never 
the same again," he asserted. “Oilmen make 
noise and spill things into the water. Even 
when they try to be careful, they are going to 
change things." 
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One of the representatives from Mekor- 
yuk quoted from a newspaper article on oil 
prospects in the Bering Sea, translating it ef- 
fortlessly into Vupik. He feared that the oil 
companies would want to build a deepwater 
base on his ishand, Nunivak. 

Although the first exploration drilling will 
be to the north of here, Eskimos in the Tok- 
sook area believe that their subsistence live- 
lihood may eventually be upset by 
environmental damage. 


Will the oi! companies 
listen to his people's 
problems and honor their 
promises? an Eskimo asked. 


As the meeting progressed, the Eskimos 
began to realize the inevitable—that more 
people will be coming into theirarea, wheth- 
eror not they want them, thatthe oil compa- 
nies’ interests in the resources under the 
water conflict with their own interests in the 
resources Within the water. And while they 
might not understand all the complexities 
involved, they feel the pressures. 

Will the oil companies listen to his peo- 
ple's problems and honor their promises? an 
Eskimo.asked. 

Harold replied, “Ii you're strong 
enough—and have ashotgun in your hand.” 

After listening for hours, Mayor Paul 
John rose to express the feelings of many 
there: “The oil people do not care about fish, 
the seals, and the birds. They will come for 
oil tomake money so they can cat their kinds 
of food. They eat through money.” 

Attentive to the needs and concerns of his 
village, Paul worries over many changes he 
sees, such as the village youth turning away 
from a subsistence life-style. “This is be- 
cause they have gone out to college and the 
cities," he savs, “living with #Aassags 
{whites}, Unless they relearn to eat the fish 
foods, some of the young may starve," Re- 
calling a time before canned fruit and pack- 
aged cookies, Paul continues to rely upon 
what the land provides, all the while warn- 
ing- that the store-bought. foodstufis may 
someday disappear. 

Paul Johnand (Continued on page §34) 
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To turn his house into a boat, Ren Chagluak loaded it énto 55-gallon drums 
and towed de fram the old fishing camp ut Umiumiutto Toksovk. His father and 
feliow founders of the town did much the same thing 20 years ago whan they 
moved across Nelson fstand from Nightmute; other residents waited until winter 
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to drog their one-room dwellings over the ice with dog teams, Crovernmerit-buil 
housing later doubled the number of homes sheltering the village's 65 families, A’ 


determination to make their lives better prompted their first move, It still 


contributes to the success of Toksook Bay, 


Eskimo Hunters of the Bering Sed a3 





the otherelders worry that their children are 
losing hold of the Eskimo traditions. They 
sound that warning regularly at their meet- 
ings. “Losing our culture.” The phrase also 
kept arising like a refrain at a meeting of the 
youth organization. Said one girl: “Losing 
our culture, our roots, is like weakening us, 
What will our kids have to look back on? 
Will they know where they came from?” 

But httleof that meeting dealt with the old 
ways, Instead, they planned their next 
dance, discussed speed limits for snowmo- 
biles in the village, and talked about open- 
Ing a snack bar. “So we can get money to go 
where we want to go," as one high-school 
boy put it. “Or get what we want to get.” He 
smiled. “Like planes,” 

Simeon, Paul John's second son, is mar- 
ned and raising a family. He continues sub- 
sistence hunting and fishing, but he also 


“Our folks expect us to live 
like them. ... Sometimes 
they don't understand us.” 
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teaches in the Headstart program, He says: 


“Our folks expect us to live like them. They 
had to cut firéwood—we were raised with 
stove oil. My dad lived in an old mud dug- 
out. Sometimes they don't understand us.” 

A month after the meeting on oil leases, 
villagers gathered in the hall to talk with 
representatives from Alaska's Department 
of Fish and Game. Introduced from a near- 
by island two decades ago, Nelson Island's 
musk-ox herd had outgrown the food supply 
and needed to be thinned by some 20 cows. 
But who would hunt them? 

Ed Shavings, an Eskimo guide from Nu- 
nivak, was flown in to tell the-men of Tok- 
saok Bay how they thin the herd on his 
island. He said that big money could be 
made from the game hunters, who arrive 
from the world over for an opportunity to 
shoot a musk-ox. Not that there's all that 
much suspense to the hunt, When cornered, 
a herd backs together into.a defensive hud- 
dle, immobile and helpless against guns. 

But since only a few were to be killed that 
year, the hunters would be chosen -by lot. 
Permits for Alaskan residents run $25. For 
out-of-state hunters, a thousand dollars. 
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On Nunivak, sportsmen pay another 
£3,000 to $5,000 fora guide, use of a snow- 
mobile, food, and a night's lodging in the 
guide's hame, since there are no hotels. The 
sportsmen take only the head and hide of the 
animal, leaving the meat for the village. So, 
in addition to the money, Nunivak residents 
still get the food. 

“Sometimes they're so happy with the 
trophy that they tip you $200, 3400. 
Those businessmen!” said Ed Shavings 
wonderingly,. 

But the attitude on Nelson [sland is differ- 
ent. Bob Pegau of the Department of Fish 
ind Game tells me: “Here the people are 
much more possessive about their animals. 
They're not so open to outsiders as the peo- 
ple on Nunivak.” 

To make as sure as possible that the ani- 
mals will be hunted by Nelson Island peo- 
ple, the elders decide that every villager 
should put in his name, stacking the odds 
against an outsider being chosen, 

The February morning of the drawing ts 
15°F below zero. Even if anyone from the 
outside wanted to be there, planes cannot 
land because of the strong, gusting winds, 
which send the chill factor plummeting to 
minus 65°F, At 8 a.m. It is still as dark as 
night, but lsee huddled figures, bent double 
apainst the wind, moving toward the com- 
munity hall. There 1s trouble getting its oil 
heater working, and people keep their par- 
kas on. Men bring their wives, and children 
on their way to school drop by to write out 
their names and drop them into a five-gallon 
paint cin, 

Then, everyone turns to me—the villag- 
ers have agreed among themselves that lam 
impartial enough to draw out the names. 
One by one I pull out 20 slips. The names are 
all from Toksook Bay and nearby villages. 
To the disgust of the hunters, they include 
eight high-school youths and two grade- 
school girls. The rest, though, are men. 

After the Fish and Game representatives 
have issued permits, Paul John stands for 
attention. In Yupik he announces that the 
Village leaders have decided that the musk- 
oxen will be shared equally among all the 
people, as are the first salmon, seals, and 
other game brought into the village. 

There is no discussion. In Toksook Bay 
the old ways still come first. in| 
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the 1984 Mercury Topaz has been Gakasend to be more than an exten- 
sion of one's personality. It's been designed to be an extension of a driver's 
input, reflexes, and responses. 

Consider its source of power. Unlike most conventional four-cylinder 
designs, Topaz's new 2300 HSC engine utilizes high-swirl-combustion tech- 
nology to give you more responsive acceleration in city driving and other 
stop-and-go traffic situations. 

Topaz is the only American-designed car with a standard, fully inde- 

nem geil system incorporating both front and rear MacPherson 





Other standard features, such as power brakes, front-wheel 
drive, and precision rack-and-pinion steering all contribute to mak- 

Ing Topaz a highly responsive automobile. 

The Mercury commitment to quality Is evidenced not 
only in Topaz’s fit and finish, but also in the way the car 
“feels” on the road—an intangible for some perhaps, 
but certainly one characteristic that today’s more | 
enlightened buyer will appreciate. 

“ __We invite you to experience 
Topaz for yourself. 
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Enter the naked mole rat 
...a Sausage with teeth 


T DOESN'T RANK with pandas for cute- 
ness, with lions for majesty, or with snow 
leopards forrarity. Butthe naked mole rat is 
significant, even if it looks like a sausage 
with teeth. It also exemplifies a continuing 
frustration for us at the Society, 

For every 25 of the research projects the 
Society supports—these number nearly 200 
avear with a total hudget of about three and 
a half million dollars—onlyv one will be re- 
ported in NATIONAL GEOGRAPHIC or our 
other publications. Some of the projects are 
too specialized to be of general interest. 
Somedon'tlend themselves tophotography. 

Enter the naked mole rat, The Society has 
helped support the work of Jennifer U. MM. 
Jarvis, Paul W, Sherman, and Richard D. 
Alexander in their collection and study of 
this remarkable rodent—remarkable be- 
cause in its colonies it resembles highly so- 
cial insects, and In its metabolism reptiles. 

Native to East Africa, naked mole rats 
live underground and have an extremely 
low metabolic rate. They burrow through 
hundreds of meters of dirt barely softer than 
concrete “like an endless conveyor belt of 
moving mole rats pushing inexorably for- 
ward,” according to Dr. Jarvis. 

Most unusual among mammals is a trait 
they share with ants and bees: Only one fe- 
male mole rat ina colony breeds, 

This queen, probably through behavioral 
and chemical signals, controls the apparent- 
ly peaceful and cooperative mole rat society. 
Should she be removed, however, chaos 
may ensue and continue until another fe- 
mile asserts her dominance as the new mole 
rat queen, 

With colomes established at the Universi- 
ty of Cape Town, Comell, and Michigan, 
the scientists should learn a great deal more. 
Naked mole rats are atont tnd ofa spectrum 
of mammal social behavior, For this reason, 
they should make excellent cxamples 
against which other mammal behavior and 
adaptation can be compared. 
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The scientists’ multiple backerounds in 
stutiving insects, birds, and mammals, and 
in physiolocy, behavior, and systematics, 
will help in their search for understanding. 

Stucies are aften given the designation 
“interdisciplinary’; the term has become 
almost a one-word chche. Not in this case, 
The naked mole rat is interdisciplinary by its 
nature, a through-the-looking-glass animal 
that happens to chirp like a chick when dis- 
turbed or when communicating with other 
members of its colony. Support for the work 
is also intercdisciplinary, having come from 
the researchers’ universities as well as the 
National (seographic Society. 

Naked mole rats might have continued in 
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their customary obscurity except for the 
Society's News Service, which regularly 
writes features and distributes them to hun- 
dreds of publications at no charge. Don 
Frederick's story on the animal caught 
editors’ fancy. Within a few weeks at 
least 50 papers from Boston to Big Spring, 
‘Texas, printed it, and two science maga- 
zines featured the rodent. This helped ease 
our frustration at not finding the room to 
publish our own story. More important, we 
transmitted results of Society-supported re- 
search to a large audience. 

lam tempted to say that the rodent has 
had its day inthe sun, butifthere is one thing 
naked mole rats don’t often see, it's the sun. 
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nature: Birds, Butterties, 

Wi ldflowers, Sea Shells, Stars-and 
Planets, Weather and Almosphere, 
Trees and Shrubs, Coral, Rocks 
and Minerals, Freshwater Fish 
some 42 tithes In all they 
word of nature 


See Hs! ol cd 


loge ner. 
Lire Pree aT ee 
7 i, | iy 
Creo) wom tt 

r I i at j hy a 
identity atl of nature s wonders 


immediately by sight and by name 


Yet, until now, acquiring this 
complete collection has been 
difficult to do 
Suipnsingly, you may search any 
rLint Hine Ci fores and fine 
only @ herr +f it al iF i@ld Wiuhes at 


ary one Ha re Phew Sores 


ToL 
“impr cannot afford to carry the 
necessary eon at sock Those 
vou do bocate will weually be 
offered ina paperback verson — 
ET en DL Dt tals, nce 


whet & book lover had in mind 


Fach Guide 6 a compenien 4%" 2 ftp 


Mow —a 50th anniversary 
“Hfetime” edition 


time ever. all of 
beirnc 
recs! 


how, for the first 
lanmMarK WaOrkKs Are 
gathered toctiver into the 
OMG. COMpPTENenIsiVe and wo 
odate Matural History Library ever 
neated, And, in honor of ther 
SCth anniversary year, this 

omplete collection will be bound 
in mugged, beautiful, genuine 
leather, housed tn a hardwood 
display case and contain a volume 
autographed by Dr. Peterson. 


these 


Tie Foaston Press has created an 
edition of superb quailty. Each 
Cide 15 bound in beautiful 
muggedly supple leather, Each 
wnather resistant cover is deeper, 
embossed with @ aoden design 
And each Ooek 6 threacd-seawn to 


ast for oenerations. 


* sire, 





ie caged feather comers are fete 


—eans bo Randle ane ine 


A Peterson autographed edition with selected new 





Ga, Pinte, Auteetico ss Greatest lieing 


An autographed edithon 


Roger lory Peterson is generally 
acclaimed as the greatest bird 
artist since John James Audwhon 
His onginal-art works com@mand 
premium proces. if, and whenever 
they are offered for sale. Mow you 
too, can share the pide in cqwning 
q Stunning new Trontisnece 
Hlistration created especially by 
Reger Tory Peterson, and faithtull, 
reproduced in this edition. And 
throughout the collection, key 
illustrations chosen by Peterson 
from the archives will be rewly 
added to the Gides. You will also 
receive the classic A Field Guide 
to the Birds siqned personally by 


Cer, Peterson 
Attractive hardwood display 
case free of additional charge 
At no additional charge. you will 
hensive an impressive hardwood 
display case, allowing you bo show 





The Peterson Guides: 
The Best in the Field 


Fifty years aya, Roger Tory 
Paterson developed a startlingly 
new and simple method of ident) 
hang the wonders of rashuine. Il 
enyioys the use of distinguishing 
‘fies mares inchding dluisira 
CACHES. Col CORnpareR ies. betwen 
Sirnilar speeches. Matus lowers hove 
Celgnted al now easy @ isto 
lolhoew the Peterson Syste,” 
ther quides have becorte avall 
able — but it is ony The Roger 
Tory Peterson Field Guides that 
encture in Lnparaletedd ieryportance 


— Beceiee (hey fe ac curate 
La Tipe te and nasy to US. 





bid artist at hia Connecticut situa 


FOUF books to their best achantage, 
while lending warmth and dignit, 
to your horn. 


Available exclusively from 
The Easton Press 


This SOth anniversary leather-bound 
edition will be available excipsively 

from The Easton Press. Mone will be 
acid in book stores, The remarkable 
peice for each volume is.anly #2050 


You need send no money new, 
simply complele the reservation 
form below and rail it today, Your 
Guides will Ge shipped to you at 
ihe Convenient rate of one per 
month. You will be billed! with @ach 
shipment, or you may have out 
volumes charged, as shipped, to 
your VISA or Master(Card. You may 
retum any book within 30 days for 
4 full refund, You may also 
discontinue your subscription at 
any Orne 
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The Ession Press 
a7 Richards Avenue 

iopwialls, Lionn. Oba: 
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at ay fee 
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(pts 32.50 a ee and harcing 

a total ons Oj, 


L] Please cha: qe each monthly aha 
men jo ry radi! card 
Co) Per Cand 


CO) Views 


red) Can] Pes E-sofcomtrn ny Fens 


“Lown maidens pay * 140 io 


ee ee ee 





Genuine leather an d PeSSserve a subscription in my mane. Further ation 
sent at the rate.of one book per month at 429 50)" eat by. Trier wild et coir 
anteed for the meso tee full years. | unckerstiene the | 
30 days fora refund, and that either party may cance) ths subs 
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Povided al fe aciciticanal 
Prompt action required 


You ane urged to mail your 
reservation prompiy to avoid any 
later cigappcniimnent. |nitial 

Ord uchon quantities must Soon 
be established and, once met, this 
special edition may mot be offeracd 
acpain 


Sponsored B Saba 
Mational Aucubor past And 
The National Wildlife Federation 


The Peterson Field eens awe 

earned the sponsorship of bath the 
“ational Audubon Society and the 
“ator Wilclife Federation. Both 


Piligious OPSMZaChons are mote 


Ror Uieer dedication to consernvdibon 
and the protection of Anverica’s 
wikdlile, Thee Peterson Fieid Guides 
Permans MmcGre than ary olhe: books 
on nature, Naver sie ruglebec persons 
awareness Oo) ature s infinite beaity 
and of man 5 resouorsibdlity to his 
reaitural wecwrdid 


Prefered Subsciption Resewation =——<<-=--———=-——- 


ROGER TORY PETERSON FIELD GUIDES pas 


Mo Payment Required, 
We will ball you. 


first wolurne of the Roger Tory Peterson Field Guides bound in 


5 wll be 


Limay Peto any book within 
Con aqreeireni 
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The 1984 Nissan Maxima is true luxury in motion. Listen to the eight speaker stereo that includes a 
a pra it ec you have to make the choice between cassette deck with Dolby Available in either sedan 
pst te and performance, because Nissan y orwagon models. 











you Both. In ane magnificent a - _ And when you drive it, the performance is strik- 

When you slip into a Maxima; the (utiry4 ous. ing. A fuel-injected six cylinder engine Wehisks you 

Choose optional, Mannie tehes cr neh velour, on fully t suspension, Everything 
@ power driven sunroof, a digital dash with about the new Maximia tells yo fhe more thana— 


read-outs. Enjoy conveniences like the vocal warning — luxury car. This bs Major Mot . 
system, oe an door.jocks and antenviia. SAT \OUR 247: 









FOR THE FIRST ITME IN HISTORY. 
(GORILLAS ARE TALKING IO US. 
Weve learned, tor example, that Koko and Michael, two lively lowland 


iy sophisticated animals capable of humor, modesty and 


attection. Lising American Sien Language, the conversations have been 








eoriiias, are hic 


lively and complex. We've had them cuss us out, we've caught them lying, 
and We ve tT] them CTEALE NAMES fi ue obiects and COMCEDTS that Were few 
rch chem. | | The research 1s adding EC) CIT understanding of the CTeaL 
apes particularh, the Se Th sly endangered eorilla—which will further CT 
goal of encouraging the protection, preservation and propagation of 
anthropoid apes. The benefits for humans are in the teaching methodolo- 
fies we use that can be applied ce helping autistic children, the severely 
retarded, and other handicapped individuals with whom communication 
Ls difficult. Si The demands cn the research CTeace substantial ONO 
“e met only through contributions and mem- 
berships in the Gorilla Foundation which includes a subscription to 
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our Journal. Michael and Koko would be pleased to welcome you into 
membership in their organization. All memberships, which 


we = j 1} = r 
start at 315, are tax deductible ~ w and may be sent to: 
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By Francine Parrerson 

nd Eevene Linden 
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WI LAT WE'RE LEARNING FROM THEM 
STAGGERS THE IMAGINATION. 


















Last vear Gilbert gave $1 to Helen 
Keller International and saved five 
children in Bangladesh from going 
blind. 

We think Gilbert is pretty special. 

Five kids in Bangladesh think he's 
a Muracle worker. 

Please support Helen Keller 
International. 





Be a turacle worker. 

Helen Keller International 
Box 777. New York. NY 1001] 
Telephone: 800-] CAN SEE 
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Show her the honeymoons not over. 
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The Diamond Anniversary Ring. 





The ring shown contains quality diamonds with a total weight of one carat, A Giamond is forever. 
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At Goodwill Industries, we re 
developing one of our Ccommun- 
ity’ s most valuable resources. 
Our business ts training dis- 
abled adults for work. 


In Goodwill Industries’ job train- 
ing programs, disabled adults 
learn the job and interpersonal 
skills they need to compete suc- 
cessfully in the working world. 
Then, with the help of local busi- 
nesses and industries, they re 
getting the chance to put their 
talents to work. In on-the-job 
training programs. In sheltered 
workshop programs. And full- 
time jobs. They re becoming 
taxpayers instead of tax users. 
They re gaining self-respect, as 
well as the respect of their 
co-workers and emplovers. 








Goodwill Industries’ job training 
programs work. For disabled 
people. For business. And for 
our community. 


Goodwill Industries 


Our business works. So people can. 
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The American dream is our dream, too. 

As amaker of home appliances, Whirlpool Corporation understands how 
important the home is to millions and millions of people. We know that it 
gives them a place of shelter, a source of pride and a sense of accomplish- 
ment. We also know thal major home appliances go a long way toward 
making a house a home. This is why we promise to build and sell only good 
quality, honest appliances designed to give you your moneys worth...and to 
stand behind them. We stand behind them by offering programs that 
include our Gool-Line® service, Tech-Care® service and helpful do-it- 
yourself repair manuals. 

standing behind our products is not just our way of doing business, its 
our way of furthering the American dream. 








Jordan 
The article about Jordan (February 1984) was 
excellent, but | was surprised at Thomas Abér- 
crombie’s need for two passports to. avoid an 
[sracli stamp in one in case he wished to return to 
an Arab country. When my wife and I crossed the 
King Hussein (Allenby) Bridge from Jordan in 
October 1982, the leraeli border guards stamped 
a plece of paper and inserted it in her Canarlian 
andimy U. 5, passport. This allowed us to return 
to other Arab countries, inclucing Syria. 
Edward PF. Kinney 
El Cerrito, California 


Peotle whe cross the border often, suc ins jour- 
nalicty and Ontinessmen, wewally carry dowble 
docwments teaver delavand toensure Laat ther 
“real” passport ir mot stamped by mistake, a Ter- 
ommendation of the U.S. Department of State. 


While ttmay be true that the West Bank isnot [s- 
rael, itis also not Jordan. Jordan took it by con- 
questin 1948, a5 Israel occupied itin 1967. It was 
supposed to be part of the Arab state carved out 
of Palestine west of the Jordan River. There is 
some question whether material on the West 
Hank, or Jucdaea and Samara, belongs in an arti- 
cleon Jordan at all. 
Rabbi George MD. Stern 
Valley Cottage, New York 


The caption on page 260 of the February sue re- 
fers to the mass suicide of the lost Jewish detend- 
ers. of Herodium, This actually took place on 
Masada in A.D. 74. [te defenders, almost a thow- 
cml men, women, and children, chose to com- 
mit suicide rather thon foll into Roman hands: 

Sheldon Somerstein 

Havside, New Vork 


On page 260 the picture obviously shows Mnza- 
da, the Jewish fortress that fell to the Romans in 
A-D.73 after the 960 #ealot defenders, rather 
than surrender, committed mass suicide, This is 
well documented and reported by the historian 
Josephus Flavius 
Hans —.. Schapira 
New York. New York 


We did wolf move Masada to bie West Bank, is 
some of cur readers have suggested, The photo- 
mph is of Arrodtum, one of the last taree for- 
fremces held by the Zealots, (he olfer two being 



































At Whirlpool, we know that a home 
appliance isnt much good if you 
can't get the proper service when 
need it, Thal's why were so 
proud of our Tech-Care service. 
Consisting of about 5,000 
independently owned franchise 
Service Companies across the 
United States, Whirlpool Tech-Care 
quality service for their appliances. 
To ensure that the most up-to- 
date Service is available, our 
Tech-Care service personnel are 
required to have the latest in tech- 
nical training and equipment. 
training is 
able 





Whirlpool Educahonal Center from 
instructors who have had field expe- 
rience themselves, Plus, theres a 
designed lo improve the quality of 
Service [to our customers. And our 
Whirlpool Instant Service Parts pro- 
gram for fast parts delivery 

We want you to be happy with 
any WVhiripool home appliance you 
may own, Qur Tech-Care service, 
fisted in most Yellow Pages, helps 
io make sure you are. 
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ifachaera and Afasaida, The Jewish fbisionan 


farephus states thal a Roman army “took that ct 
doch utich wor in Aerodiwm Logetiter will Lh 
porrion téal was mit.” However, there is a pes 


siient story an the West Aank thal a Aeroic 


defense semulor Lo that at Afasada occurred at 


Herodium. Since ter could nol confirm of, te 


id thot ia story 


Italy 


Invour February 1934 article on Italy, vou repert 
1 small conspiracy in the muking 
overheard in-a Florence restaurant. [ am truly 
impressed by Mr. Ellis's fluency in-Italian, so sel- 
dom found among Americans 


supposed | 


lf the conversa- 


hon truly bol hagoened, lam sure it would have 
been whispered. Such presumed conspiracy well 
fits the main theme of the article, striving to por- 
tray the common view of [talians asa people on a 

heating spree. in dedicating vour article to 
cheaters, 
have typically neglected the majority of hard 


MMmuUPE ers, ant HOUVEAUX ric fs, VOU 


working, honest Italians who do not accept the 
gbvieus shortcomings in their society as compla- 
centiv as vou co. 

Vario V. Bonaca 


Dias Loni , Connecti ut 


In regard tothe sterting article “Surviving, [tal- 
ian Stvle” by William S-. Ellis, I commend! CHUL 





magnzine forthe pluck to printsuch alucid and balanced and intelligent portrait of my people 


candid report. My own work takes me into the Tony \'. Pancotto 
“deeper socioeconomic and political realms of Winnipeg, Manitoba 


forcun nations and cultures, and [can readily at- _ 
test io the veracity of Mr, Ellis’s article, In anera West Texas 


marked by mis- and disinformationand by over- The thing | like about the Natio~an Gro- 
ly simplistic views, such astutenessisrefreshing. gpRapHic is the articles each month reflecting the 


My one regret, a8 a native Sardiman,isthathe yegional differences of people and places, The 
didn’t include my homeland in his article, Other- February 1984 piece about West Texas was ui 


Wise, enka (heme) good example—and clearly shows why America 
Natalino Morrocu Bauch od Unique place with areal history of its 

Philadelphia, Pennsylvania gown, The people who populate the harsh country 

of western Texas; Oklahoma, Kansas, Nebras 

Your article on “Surviving, Italian Style" is out ka, and South Dakota contribute much to our 
h still retaim maoy of 


standing Rarely have [ read such » well- nation's rich herituge and 









Jround the corner Down the reac. Just over the 
hill. Wherever vou turn, your Canachan 
Wicaton i. medley of fascmutne histones 
and colourtul cultures. Where honeured custenn 
ive on amid the modem, Olel-worlel besule the 
cosmopolitan, And where vour pleasure and comfort 
i alwavsour birsi conoern. 

Dhisssimmer, treat voursel! to the encless 
Sl prise \ OTT CH LED And tor tnendly travel 
srestins wine Canntcian Tourism, Box 1192 bh, 
Glenview, [Tinos 60024, 
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ihe owalties most oa the world ~climires return the city of Portland to its rigingal «iti 

| 1 
Lmcncans Leorze 6) Purness 
William M. KRunkk Gresham, recon 


Eugene, Oregon | 
i Trev wis owed iat far naria, (rie 
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Texas, by Griffin Smith, Jr., ane [Dan Dry! Tt | Portland tothe sea, Nhe its commterpart in Mann 


read ike a novel that ehovilcl ti maine into p : 
In is intersuone Ang OLNCOWise at curate arti lis 


move. Faeecinating, mterceting, hostaleu 
the author completely Torrot lo mention an area 
that suffered dimares an losses at least equal 
hut probably worse than those sustained in other 


Airs, Jack Nove ri , ‘ 
reas mentioned. In southern Brazil alone. more 


wonderful deactipiions of folks and towns and 


Huntington Woods, SHchigan than 400,000 people were left homeless in-fuly 
ee Niest crops, thousands of businesses and fac- 
EI Nino tories, rows antl bridves, even whole cities wer 
Although El Nino tPeoruary 1984) has reshaped = devastated. The immediate cause: EF) Nim 
the earth with erosion and rain, it certainly has | fected w jet-stream that crossed Brazil and pre- 
washed the city of Portland from the hanks of thn Vented the cold fronts that normally move in 
Willamette to the shores of the Pacific. bo.tmag from Patagonia to proceed on their normal path 
ine barracidas prowling off Portland would be to the north. Thus the fronts cischarred ther 


the equivalent of wahoos wallowing off Walla rain lows oversouthern Brazil, where i contin- 


ee ' hei . sideta | li 
Walla, since both cities are a consider abl 1S- ued to rain until the nest cole front arrived with 
Lance Irom the Nearest sail water even more rain, [trained for six month: 
(Chr vith a record-breaking rainfal “4 
SIL, Lee I t othe rho Fr. Lt Ventiech ef 
I felt ul Ln- Warm I , 
Santa Caterina, Brazil 


irons WIG if na TESS Wet thi WOT SS bl 


Cars, Anil agricultural! nrooauCes ule sulfered Recent data, qualveed Of herioe wres io prety, ae- 
Swe Ln boss OF iMmcome and OuiWa>rn MI€Ta- gest tnal-nol only tre extensive rains ful aise Lau 
a eS ee eB ali , WPeEZOn w ill reLOver from I ery ir i ordriion Por iG@h sky in rari yf AB rii- 

Nie. Geographically, ttwillbemoredifficullto  scilmay have been caused by Bl Nin 


At Ponting, we believe the sealacton of c fire outo- BON NEVILLE Fromm ifs aederdied eiegonone to ihe 
mobile should involve a.choice, not merely of colorand «© sheer comfort you'll find inside, Bonneville Brougham 
saquioment, but of size ond stvie os weil offers thoughtful refinements, Like pOSSenger ossst 

That's why we offer you fwe lunurious 1984 Pontiocs. straps. Courtesy jamps. Even ¢ sofi chime That gently 
reminds you to bucke -o Bonneville Brougham. I's 
Panfioc luxury at its comemponnry best 





BONNEVILLE 





Praying Mantis Last summMmeramonge my blooming oosmosd hala 
pet privine mantis (Pebriary 1984)—he al- 


Hooray foranesciting and beautiful article onin lowed me to gently stroke her hack. Oné¢ day 1 no- 


ne. i " y 5 ] ; hia 
bh cOoMMmotion ariel eihiie ay iatched a 
ia 


Sects Aonetheness | wonder Lc Lats are ie pet lice 


needlessly perpetuating the myth that “a mal HMmMing bird trom that clutching mantres- [he 
[mantid) often ends up as a meal as well a5 a Gard bayun my palm—whoever dreamed of hold- 
mite." In whiting a chapter on mantid behavior Ing a humminelurd in ones hand. | placed the 


I searched through all possible scientific litera bird gmonge the ivy vines—it soon recovered andl 
ture on mantid mating. As far as I could tell, it ts uA La f 
the exception rather than the nile that male man- Cocy (. Warner 
tids are eaten by their feisty, voracious mates Dien Vitec Vireinin 
Ome worker reported that mate cannitalism | 


disturbances ingly Written and beautifully photographed arti- 

Since 1975, wo have studied Chinese mantic cle about the mantids, since we follow thet 
mating in the lob. Out of about 50 pairs, about antics rerulicly on our own shrubs ane plants 
hve involved females cating their mates, but this Unconfirmed reports here state that Universi- 
WH Under artificial conditions, Thave seen about ty of Florida éntomologists have succeeded in 
20 mating pairs of Chinese mantids and studied NALIN: & Praving Mantes with-a termite, theren 
their prey in nature since 1975, but have never = Producing a bug thal says grace belore starting to 
SPEN CVIORNCE Of mate cannibalism Gal VOL OOS 


Lurene, Florida 
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PARISIENNE Our styish full-size Parisienne Brougham is 
designed for comfort. The fully rachning front passer 
Sect males long tips a pleasure. And the outstanding 
nding qualities of Tull coll suspension halp you arrive 
refreshed. Parsienne Brougham. [fs Pontiac iuxury at tts 
traditional best. 








PARISIENNE WE BUILD EXCITEMENT 





The more you hear 





What would long distance service be 
if tt only served selected cities 

at selected hours... 

lf there were no operator service... 

no person-to-person or collect calling... 

no immediate credit for wrong numbers... 


We know one thing. 

It wouldn't be AT&T. 

Calling anywhere. Anytime. 

Long distance operators. 

And over a century of commitment. 
Thats AT&T. 

The more you hear the better we sound. 
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Reach out an d 








the better we sound. 
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NOTHING DEFINES A WOMAN 
LIKE ELEGANCE. 
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you downon 
your way up. 









| {? = Ft we bi : ] vel _ 
Noe, he sansiacnoy 
mee [Ree joe hn 
ih hear afar 
ke Yet nearly ane milli 
Beal ms oe OF Teo | 
Se On sone every yer 
fF /UUUUL rey be 
TIRE Te aS 
F Fh rr F “iH j rie : Tal 
aos To 1S TORE 
a = = Sa | Se 
unity Tl MEO Gibeose C 
Sar ites MO tee 1 Don 
SHOP)! CIN (UH i 
ri Bia INTL if St = 
‘Z | 


a Neos 12 De Cone 
Cuca ous find The 
nsw SNniciing Your cin 
ut | WHear | 
‘as HSS! tl | 
its. 


Put your money 
where your Heart Is. 


American 
Heart 
_, Association 
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“Grand Coulee Dam was born of the same bold imavin aati n 
that fuels many of today’s emerging growth companies 
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The Nikon FA. The biegest 
advance in automatic 
Photography since automatic 
ex POSUTe. 
of any automatic camera could do 
nat one thing. Measure lieht and 


ve you a techracully comect 


| Te-iit . ae F ee 2 oo ee oa 
LO ey, Like ebering system 





PX POSLIre 
TI 1 
it as any photoorapher 


ROWS, 2 CeCOnICaNyY COME expo 





Se dees t aways RIVE VOU Lie 
best pictuine 

| hats win wiki i devek eel the 
FA. [he first camera with AMP 
(Automatic Mult-Patterr) meter 


re 
~ 
ANIP is the only metering svs 





tem that can automatically give 
WO OPIUM EX POSEne, MO Tus 


fechrucally cormect posure, even 
incer extreme hehtine 
COP TTS. 


=) Wital Vou See 1m You | tie 


tunes 18 a bot more like what WoL 
Sq VW it | j "i if iT ; yi = 
How AMP works. 


AMP metenng divides your pac 
ture into fe seqments and then 
mavidially measures and com 
hares each scrment, evaluating 
Such factors as conirast ratios, 
Vanations in brightness levels ane 
percentages of heht and dark areas 

It then precesses this informa: 
bon in its own Nikon micron: 
puter, comparing the components 
of your picture with those af 
nearly 100.000 photocraphs pro 
trammed min iis memory and 
instantly chooses the optimum 


exp sure 








The FA gives 


vou more Choices 


other camera. 


POP TT ai 
4 men speed p I 
AES 5 and 2 Series 


Uh site to Sshutter-Pronty 
1 1 
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Aperture-Priority is at your Alias h pie tures at sync-specds up 
ornare, n ait; eecod: 

ALR Of Course, You can als Lhe FA ts also compatible with 
take tu) create contnol im all cument and many older Nikon 
"anweal, Lenses, and ; i full: range of Nikon 

Add other AC CESSOTIES 
ikon options, tow: do find cut sare: abit thi 
kind of pictures the FA can take, 
plage to Nikon 1 ne, Dent. 55. 
} Stewart Ave., Garden Gty, 


The Va ect ple clorTaAn Ke il he <i 17) ‘hh 
A 7 W, Lak 


When il] * af il with the [ , 


Ou Can Lae iat dlvant ee cil the 
tem in the we rd 
sea Nikon motor dnve and 


Le f veo 
shoot op io 3.2 Trames-per 
ie | 


Or attach a wart ty cl NEON Nikon 


Smee rhs Lo) acts ae te ry 
: 1 fi ans a VL (thr Light eres We take the VM wis 
lash metering SVStern, nai shy a STCGICS| pICTUITES.” 


aT DeUeT VET IUSt Use VOM 









WE ARE DODGE. 
VUMBER ONE (VAN 
WAGON SALES. 

A look at the post model 
years sales shows that our 
Rom Wogons ore clear-cut 
winners, outselling Ford 
and Chevy van wagons by 
a.wide margin.” Qoclity 
construction. durability, 
and versatility obviously 
have (hei: rewards. 

RAM VALUE WAGON OF 
CONVENTIONAL WAGON? 
When compared to full-size 
conventional! wegons like 
Chery Caprice and Ford 
Country Squire. the Dodge 
Value Wegon offers winning 
rolue...exemplified by 
more fotal roam. greater 
cage Cio pacity. I ret fer 
eotiliy. And much more. 
HOW TRE NUMBER ONE 
VALUE IN FULL-SIZE 
WAGONS GOT /TS MAME 
With optional quick -refecnee 
drd sect, (he Ram Value 








to 








Pourer trai. sondotd. Preeit pies 
bang shunted: Side door entre: Fe 
weed brgl. 


Shonktrs corge file: £802 oie, 
ah een! are fit tod. wicadord 
Aemnittriche Reich eectin 





an inferior that's along 

70 cu. it. lorger than those 
full-size conventional sfc- 
tion wagons, Theres o 
stendard Sidnt-Six engine, 
and d-speed manual GD 


| tronmamission, or choose on 


ovoiloble 319 V-8 for addi- 


| Gono! power, You can alsa 


counf on sftondoarn power 


fron! disc brokes and sieer- 


ing...plus o 26-qgollon fuel 
tamu, tinted gloss. fall cor 
peting,.and a number al 
other fectures that cre extra 
cos options or nol ovcilchle 
on the Cotntry Souire and 
Ceprice wocgons. And al! af 
a Jower compoarcDiy 
equipped price.”* 

LXE AL! DODGES 

BUILT TO ENDURE 

lam Wogons are welded 
info one sirong, figat whit. 
No bolts or riveds, And 
hones extensive use af rust. 
ighting galvanized steel. 
No wonder over 92%. of ali 
Dodge trucks built in the icst 
10 years are still an the jab." 


P | 









SAVER 


— Humidity 


Phectricity, 

A great ides. until you @et the 
bill for it 

At Frigidaire, we had some 
ideas on the subject that wi 
put into our refrigerators, 

Those ideas paid off. 

So well that our Frost-Proaf 
line ol relrigerators is extremely 
energy-efficient 
Which isn’t just 
k. [t's money, 
Infact, our re 
 tngeerators can 
. save you literally 
hundreds of 


dollars ove 





' | Lyi 










the Vears in 


i 2) enerey costs 
ici needa But saving 


money ian t the only logical 
reason you should consider buy- 
ing a Frigidaire refrigerator 
Another is preserving your food, 
For example, on ¢ number 
of our side-by-side and top- 
freezer models, there's what 
Food Life Preseryer™ 
section, It has three special 
drawers based on one simole 
principle: all foods are not 
created equal. Rach requires 
different concitians to stay 
its freshest. 
That's why it's cold enough in 
our Meat Tender to keep meat 


we call qi’ 


ee 





I'S MORE LOGICAL 
SAVING MONEY? 


ELECTRI- 





Ea Frigidaire 


REFRIGERATOR 


= Warmer 









through 9 34 


fresh for up to seven dave. While 
it's.a little less cold in the 
Veretable drawer, so nothing 
prematurely wilts 


10ur periormance 
test. [t's the kind of quality 
control that gives all our appli- 
ances a reputation for being 
so reliable 

So if vou want to preserve 
your food, and your money, look 
at the Pngidaire Frost-Proof 
line of refrigerators. Once 
you do, logic should dictate 


Vour decision. 


Ei Frigidaire 


The | hi Te | cl ra Wer 16 for iF eT | We! = t! Lt LAST = 


special foods you'd rather not 

6 wir out, moisture 
In, and Keeps uncovered food 
fresh for days. 

Actually, when it comes to 
lorical ideas, no matter where 
vou look on a Frigidaire refrig- 
STaAGOr, Vou Te bound to find one. 
From the textured steel doors 
that hide fingerprints and resist 
scratching tow feature ike 
Loe N= Water through the door 
(why open the 
freener, Just 
for ioe, ane 
lose all Ghat 
energy ? }. 





wrap. It-sea 


The Ori 
logical idea 
VOU Can t see 
i the Pngidaire Quality Test 
Track. It's back at our factory, 
Where every refngerator goes 








Presenting Allstate Shape Up & Save 
rates and discounts. 

Keep yourself in shape and save 
on life insurance. |f you exercise reqularly 
you could save up to 35%.* 

Keep your driving record in 
shape and save on auto insurance. 
Our Good Driver Rates reward you for be- 
ing 2 Safe driver. 


Allstate Life insurance Company 
Allstate insurance Company Northbrook, fil, 


* Allstate Life insurance Co. offers the dicount 
ona |0-yearfenewable and Convertible Term policy, Shape Up & Save 
rates. and discounts subject to local availability and qualifications. 





smoke detectors, dead-bol locks and a 
fire extinguisher, you'll get a Protective 
Device discount from Allstate. 

Find out about these and other 
money-saving ideas. Like our 55 & Retired 
discounts on home and auto insurance. 
Our Multi-Car discount. And for businesses, 
our new Cost Cutter group life and health 
plans.and Customizer policy 

Talk to an Avistate agent today Find 
Out how easy itisto Shape Up & Save. 


A member of the Sears Pinancial Network 


Allstate 


You're in good hands. 














% za nach ces mde oe Great ie 

=e, ae ta at Chan BS , | ri pees to ae r at Cs 

They insist on Y Konee Da per For their PErsonal MCiures fon tS the Cer. 
Ae Imina Choice of PrOTession-) MNOtographers and amateu, its th ; ove 
Sis on Kodak Pa pm for Your Pictures Wherave; sity Pictur © tak + 








Learning Resource Cents 


_ 2 


rs al 

? 

" 

} . 
! : ‘ 
ws ae? » < ‘ 
—_ =", ~ Ss 

== o 2 ~ 





=e an iF — 
In today s Am 


Py, WOU f&arh. fo accept challenge, hand le TeSpx IS nilitv. anc make the most of 

any Piven situaion And thats ch i if Wriat rf takes to be a eta Gf Li 
So if you re planning two attend ¢ 

how spending some time in the 
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handle Wie OOS takin < 


re student 
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you can also be bette ptt ared to 
mntage of tne Army heer e Fun ta 
im just ct years, if. WOU quality VOU Can accumulate as much as S2i 
tor collece costs. (Inn WO Years, YOU Cian | ccumulate $15,200. | 
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Plymouth Voyage r. The Magic wagon ‘ 





Ch, would you believe, an option for 7 





cubic fievi 


With ? passengers, Voyager han nore carrying space than a big conventional wagon: 125 


Plymouth Voyager: | is a front-wheel drive wage 
America’s most versatile wagon. sip iar car ta spe ering. Ith re likes 
Suddenly a was that, gives pou: big 5 ri \ nnd easily fits Ty 7a age Ate 
wagon space and lots of passenger room gether, The New Chrusier fac! nlogy ha 
al es [have to be 2 Oba wa Of M anh 3 create d var atility CoM | rl Fat the 


it’s the rei P ver i ut \ it er. tri Lave] : 
san. es tired feet shorter Guigide than Would . you bitte e? 97. ‘oA: 


Was [t's three { | ite ett 
hia conv nal station waao bude A little ese al goe: 5a along way. 
Er re pit [a iu i | L py 
i i Lif > cub i i il T L eos iT 1 
{ 1 Lee Om tor nt itty i | i os wif Peck 
oT Eta il Lit Cie | ia 5 ti il ] 
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You’ve got to drive it to believe it. 


_ al 
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It's 3 feet shorter than a i big arts ar Garaging bs sdingle 


PE 





Voyager is chesiqned fot easy. gracehul entrances and eults 


= 


= 





i “yr 


intl = ai! 2 


The ins and Lets of Voyager are unbelies ably etwetile 


er Ted LTE | ere cia | i i Vere til 

America’s Magic Wagan 
Would you believe a 5 year 

or 5 30, O00 mile Protection Plan? 


rill i itv GE 


a ap 2d : seh a Bos il 
WT lent [ i | 1 1 i! (3 | | fi] I ir 
ae ce NO @kita cost to you. No othe 
Lee Totten Hie that Max pat | de 
You won t endl Magic to own one. 
Vith Voyager LE. as 5 Wm. wo trae 
in comfort for 3] RST 1 hea li E 





Front-wheel drive keeps it going through snow and wet epcite 


Veould you believe it handles ke a car? Beliewe it! 


Wes iy Sarina Tea { [=] = 
ion, root rack. highback buckets and win 
whee! CoVve4nrs Lae er Prines start at Sh nee a | 
COT Dit Hey Li Ly 1 1 oe Tt I i | if. Pues 
! 4| . | 1, = [4 a | yey | il] t iTjet T 7 i” fi 
Lrearty le: ALLL, TL ar Tah 2nd [sk mh Ma 

Plymouth Voyages iar Macic AW See 
You ve got to: drive it to beli@u 
Buckle un forsale! 
| % 


Plymouth. Best built. 
Best backed: 





THE PFLZER HEALTHCARE SERIES 





Qur #1 crippling divcase: 

The pain of urthrte i shared by over 30 mullion 
‘mencans Ce mm seven is attieoted wrth thm dchl 
tating ane sormeremics dinatearg: direc. fund aecherics 
momo foruped only to the elderly, Even children can 
auifter fren et 


What is arthritis: 
the weed artim meant inflammation of thie pnt 
ow elling, roinest, and especially past are Prcacnt In 
nearly all cases Whole arthrite rarely poses a tireat (0 
life, tt can often couse deabalin 

OW the over 100 forms of arhinte, the neo mon 
Comin are 
Creatine —Dhe pmcst oominon tps: of arthiritts, 
ually asocmted wath advanced age (stenarthnos 
mor the movwomnct mf wien, calling fcr chanwecn Wi 
Le’ Peal act ies 
Réramatoa! arthan—Oten bepuong between 41) 
are GU) years at ae: choumatcid arthints cam be the 
mint debilitaring type of arthritis, [tm wort only tm 
hed to pons, burt may ale alfect other organ svstcms 
(lume, thosches, SKIN, WeErWOUs FYStCITL, oven the Mcart | 

Both formas of arthritis are more prevalent in 
women than im men. Their cateses att at [rrcee Fee 
unkninan 


Symptoms of arthritis: 

E.arhy micrrrncn witness or aches, chtheuley in move- 
meitt «ar bending, and swelling anion tendecmess: ih 
enc or more pain ape all eamptem of arthritis. The 
hands, whats. fect, clhuwa, knecs, and shoulders arc 
otter sites of arthuatic pam. Lf vou anc expenencinyg 
theas pains, you should seck the achyice of your dtkctor 


Myths and quackery— 

they ean hurt more than help. 

The davs af “cc appear braccker” and! “emote fer” cures 
ar’, unlortunetcly, not over These and orher “mura 
de" treatmetin cont cure arthots. They often do 
restile ind lows of money and a delay on proper medical 
cut 


Your beet defense i to sec your coctor, 
Arthritis patients can benectir grearhy from proper 


TReghre rt. The Ss Scr | au breng TTIE IEE WEA Ti the 








I 


stionnon of wir doctor, thc skciter Vou can nein io 
comectiy manage vour arthritis. Your plryecian can 
We a range om advanced therapies, including ow 
medicines, thar can reduce the pam and mconve 
mcnce: boday there are drugs which mor only are 
eflectiic, but cin alse reduce the number of discs 
previously qecded te ag few as cme per ios 

Alone, with medicines, a tailored program of cur. 
one and rest can be uscd) ee strenptn|en pouits anu keep 
then moving smoathiy, Your dochor can alec invtract 
ou on wavs fo help voursett at frome (hoe hatha 
Mathie, efi. | 

[ts impertant bo knew thar vor physician, Aborig 
WE other fealty profesacrials, fom make arthritis cme 
wt to live with They are part ofthe ceerall fealth 
supra ivetem, We call rt 


Partners in Healtheare: 


You are the most important partoer. 

Only vow can make the decision tm ecc your doctor It 
i Vou whe must dedde to acocpe the gundaice ara] 
corurtsc line ce Wier Pk er wither healthcare 
professionals. When medicines arc prescribed. onh 
eur card tke than 4 directed 


Your doctor tneerprets the warning signs, orers 
your tests, and makes the diagnosis. 

Alone wel the Es IpeT Prog of rest and Cuercisc, 
VWCRUIE pty 4ickar Aleth prescribes the bear medication for 
vel among those available—consderning cach drags 
-haractrriatic+—anel TnI WOT Prec 


All those who discover, che-welinps, and distribute 
rmccbaciracs complete the partnership. 

Dtzer’s ongoing research bongs you esecntial mec 
cineca fiw a whe | rane of diseases. Chrouagth our devel 
Opener cH these and many orher rrceficare ms, Ae 
it rth Fre weharnye Taf bt Pre healthier C Itorinariin, We 
are tulfillime our resparebility as one of veur partners 
in healthcare 


For eerste Healthcare Sertes, | irae WEE 
Pheer Phornacenticads, Pest Cifter Rar JS ZAR, 
Ormend (aor! Aratin, Aine Ferk AT Jas 


PHARMACEUTICALS + A PARTNER IN-HEALTHCARE 





Shell introduces its new gold standard 


gasoline: SU 2000" Super Unleaded 


All gasolines are not alike 
SU 2000's formula is so unique 
its patented, And SU 2000 
also has high octane. It's 
among the highest octane 
Premium Unie@aded gasolines 
available. (Note: SU 2000 is 
never Diended with meth 

anol. a low-priced alcohol 
some suppliers use as an 


Th Eve ta ie a bee ae a 
I hte WHC! YO HSE fl 


| + So unique it’s patented 


* High octane 
* Reduces intake deposits 
* Never blended with methanal 


octane booster. | 

SU-2000 helps keep your 
engine clean mile after mile. 
Is designed to reduce critical 
Intake deposits that may be 


j I i eee 1 : a ee } 
fhe PeLICr tf can pe ray 


causing engine knock. In fact, 
the longer you use SU 2000 
the better it can be for your 
engine 

For truly gold standard per- 
formance, get new SU 2000 
super Unleaded. In the black 


it and gold pump at the Shell 


Station nearest you. 
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AleVideo versus IGM. Make Stuely the chart De rcrw, 1 proves We thal leleVideos ereorcmi 
T = J . ' 

sie 4 = 1‘ i t i it ‘ "| " | ft ri ari | eye Fi 4 7. if 1 

few simple comparison and hat elev ict wel TAA fiers superonty over (EAA extends 

4 | Pet | ok 1 = - ' ma | = i a i Ly re i | # 7 : oa 

wee Ul in there sci nna Son ihe pest h CWwore Torine oes! cm Tully SUDA Aes and a 
price comfortable palm rest to a 14 


RUNS IBM SOFTWARE. 
the TeleVicer’® IAM Com RATED 99% COMPATIBLE? 


Wit en a 


patibetine— PC, Aland portabh Features Tele-PC IBAA PC Tele-XT IBM XT 


me Nputers WON || ip rie rhs rit by OFT oN tS eT EC 
cut of all the most oooular soft Obi Brat 14 tr 14 i 
Wit written ftw rt j HAA bry yf pepe - &, es PES i 
Lo LeaT retrial | | a | ek | A is | 
more than 3.000 prograns ban ci a. hat Fr : ey rfl eee Fe 
hoor ' [Re TERK. Ca C Ws SSH SShE: COP T WY 
i iJ . f 
Pree ji pat oa ole for i ram Th | fe i Cit ! | | aL i , a 
F a Lal ' te t| | ak oe Pee 
EERE "T Et rhe i ee tel - 
Crit He Aten 1 sah Peart WES OPTION a Ws 
f i x i ang 
i | HW ewe) OO ie Pri lity, mM | rn | Aa a 1 ii Fé i 
‘ reet and ha . am) | "BAS 'ES PTHON i OTH 
ol optiona heat ut Ou ry I" a) i ) eh 
i ‘ (ES ith ‘, Cyry ici 
otakKe ll acdvantan a : ; a a aia 
| Typical System Price $2995 Se $4995 $57 





inch, no glare screen that tiltsata 


Touch 


THE BEST MICROCHIPS. 
What is perhaps most impressive 
about the TeleVideo IRM PC 
Compatinie can be Tound deep 
within its circuitry, We use the 
came 8088 central processing unit 
that runs an pie PC. Butwe also 
employ new VLSI Very Large 

Scale inteoration! Micrechips that 
are desvened and Guilt @acl 
sively tor leteViden. These inter 
face more etticiently with the 
nowertul BOBS and yield numer 
ous benments 





For EXAM pre, GUT ONY CusTOmM 
chins do the work of many of the 
idee, Tae ESUCen sive circuit 
boards in an IBM PC. Sowe can 
offer a computersystem 
ao that ce Imes In one at 
tractive integrated 
Case, 6s realy to-run and 
CHC OLS 154 ches k 

PF soace. A computer 

) thar edges out IHMs 
a lad-cost Component system 
lor reliability, ease of service and 
nurchase simplicity 






Foewercircull boards to cool also 
allowed us to eliminate the noisy 
imitating fan IBM and mostother 
PCs force wou to put up with. And 
leleVides campatibles accept 
any IBM harthware options with 
Out modification, 


THE BEST LINE. 
fs Only cone 
Bieta 


But the Tete-Pt 


element of the TeevVice 








THE BEST PORTABLE HOR THE BEST PRICE. 


Hiph iC apal ty Siteraes 

Jnd Disk Drive 

Chine) Operarion (Abo Fart’ 
PrponeaThie pala 
Communicate Pivt 
Nema ora! Mower Stay 
Ms" Oe OH 

+ Dhenlas 


| Trpical System Price 





PL Lom patie lire 


lhe TeleVideo XT is the best hard 


ware Tor users Of popular IBM XT 
sot eire whe yc lel HOOreC late 
an @xtra 10 mepabytes of storage 


capacity alone with the advan 
ages listed on the preceding 
chart 


above cdemerstmtes 
our portable IRM compatible 
computer the TPC ||, is farand 
away better hardware than 
MPAQ™ Better hardware — 


CO) 
starciard — ata orice 


4s the chart 





better 


THE BEST MANUFACTURER. 
The feleVideo IBM PC Compatt- 





TPC tl COMPAQ 


YES a 
TES CIPT (CLONAL 
TES a} 
TES Sa | 
vES OPTIONAL 
VES i) 
YES i 


TES TES 
S37 10 


He line is made by the world 

leader in multi-user computer 

cy hia mm and the number 
IWenendent manufacturer ot 


CE'riTvil vals 


Cirhe- 





Qur compatibles are available 
at partic ipating ComputerLand 
and Entre (call 800-HI-ENTRE 
Cedlers or you may call 
AO0-S38-R725 tor the dealer 
nearest you. In Calitormi, call 


Sh a, x = bie 
Ab 345-8008 





FAeone YOU Invest, Make a tev 
simple COM paresis Wen {| hind 
that TeleVideo—not (BM or 
COMPAQ) —has the best hardware 
are At the 





or the best softu 
bes! once 
a 


1 ‘1 i 1 i 
oe E he | Pill ak 


TeleVideo 


Personal Computers 


, che’ tecle-ey SIC TMs, Lire. 





Comfort. 


A Ginnly car mul 
he comboriable. And 
(TH is 

If shui ime is che 
stnend to reduce wind 
noise 0s you drive 

The reclining front 
Seats are so carchully 
CHS rsd they het cer 

driving muscles” relax 

ess fatigue, mile 
ater mille 

The aas-filled shocks 
e 1b Lae bu shiress 
Tron Ki] surtace = 

Even the storage 
bins are Lined hor Qubet 








Sroem tls, 


quict power. 





(hoose the t on i| 
Wh cries) Vou pet 
GCC) LC ee 
(ran TSSiten oe a 
combination ct 
smcrath, lower 
pover mus quiet, high 
Sphed Cruising 





Lifctime Service 
GUAmMniee, 


Participating Ford 
Dealers stand behind 
ein work, in writing, 
With a free Lifetime 
Service (rmaranee No 
Other car COnmnypaniies 
dealers, (oreign or 
domestic, offer this 
Rind) of Sencurt 
Nobochy, See vO mur eer 
Hcipating: Ford Ckxsalet 
for chetaals 


Cet it together 
Buckle up 











Ford LID. 
ort and 


ete om aga 
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ty. 


‘Capability. 


4 family car must be 
cupable. And LTT) is 

A front staliliver har 
fees Freee ther car EToat 
Th od TLE 

The rack ane pinion 
aeering, MacPherson 
Scot SSpension and 


| steel-belted racial 
it av ti res prow de the 


oriver with Posie 
coirol 

And.all conmrots are 
Hobie cA nvenienthy: so 
your hands can tind 
them wile youreyes = | 
aay on the road 





The new V-8 
LID TX. 





The new CTLWLA cam- 
bines a high unpuit 
VE with o modified 
suSspensian vnc high 
performance tires 
UELILITAeS ane ccd 


nde hy bienitescl Sexe vor 


deabes 





The best-built 
American cars. 


A PeGen survey corn 
cluded Ford makes he 
heat-built Anerncar 
cars. Thee Survey mee 
Sure! CA Tere pcr te 
nooblems curing the 
frst three months. 
cavnership of 1984 


cars designed anc built 
in LLS 


Have you driven a Ford... | 
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[= Kodak video tape. 


High above the world, a hulking figure 


jumped into space, untethered, entirely alone. BF oe =a 


And science fiction became fact. Why trust a 
moment like this to anything other than Kodak ae 
Ey rigxiz Kodak video tape: the newest way 
HEE EE from Kodak to capture—and keep—the 
sights and sounds of every moment; 
‘ltd ct the colors are beautifully accurate, 
‘Z / unmistakably Kodak. But the moments 
| are all yours. 


At photo and video stores now. TV image simulated. Copyright law may restrict certain 
ies of copvrighted material ©Easiman Kodak Company, Ms, 


UTA iTatMAblenTILO@)iilatiM@itletliceiite)s a 


Tape it. And keep it.On Kodak video tape. 














DODGE 600 ES TURBO CONVER : iz p : 
10 THRILL. We brought back the fun of open-air driving. But we didn't leave tat 
that. The new Dodge 600 ES Turbo Convertible puts the emphasis on performance 
with a 2.2-liter turbocharged engine. Quick ratio power steering. Sport suspension. 
And Shelby road wheels with Goodyear Eagle GT tires. 

Other standards include leather 
bucket seats. Power windows. Tilt steer- 
ing wheel. An AM/FM electronically 
ms tuned stereo. And mileage figures of 
», 30 est. hwy. and EPA est. mpg! 

It’s a lot of car. It’s a lot of fun. 
It’s priced a lot lower than you might think, 
at just $12,895" And it’s backed by our 
standard 5/50 Protection Plan! 

You won't find another turbocharged 
convertible with that kind of protection. 


Ask your Dodge dealer about buying or leasing’ a Dodge 600 ES 
Turbo Convertible. 











“Wise EPA est. rang ho Gornpane. Your je oy vary depending OF Speed. Csrance and weather Actual hay. mp lowe. CA ents. lower. “Bose sticks price exciting bimes ond 
A deductiiie applies Eartuties incees. SEE DEALEH AOR DEDULS. TT Lowes! peroenioge of Notional Haghewoy Traffic Solety Administration mooliks of ony American cor divesann for 





600 ES TURBO 





Grenination changes. 15/50 Pertection Pion. 5 yearn or 50.000 mites. whichever comes firs? Limited worrnnty on engine. powernoin. ote body mst-Snrougn 
‘'B? ond GS domestics? designed ond built cor. CLE tt roe sare 






On Assignment 





fatal ie Peal Sees (he C en | | 





HE LITTLE ENGUINE THAT COULD still can, best-selling 
| Pere Paul Theroux finds as he interviews emplovees of the 
“toy train” that climbs Himalayan foothills to Darjeeling on a 
century-old narrow-gauge railway (above), “Every passenger was 
either a Budidhist monk, a schoolchild, or a little old lady with a 
chicken pomp to market,” he recalls. In Darijeeling’s heady ethnis 
maelstrom be found Tibetan artifacts carved fromyak vertebrae 
“bul | drew the line at buying others mace from a human tibia.’ 

Riding the rails from Pakistan's Khvber Pass across India to 
Bangladesh was vintage Theroux. Massachusetts-born, he joimed 
the Peace Corps to teach in Africa, His 20 books include The Great 
Raitway Bazaar, which chronicles 4 pan-Asian train tip; The Moas- 
quite Coast, setin Honduras; and The Aingdowm Ov the Sea, abou! 
reat Hritain, where he now makes his home. 

Keeping his camera dry and his hands freeinadownpour, Steve 
McCurry dons a shield of straw popular in parts of India and Ne- 
pal (right). A Pennsylvania native, Steve's free-lance images often 
reflect a passion forthe Middle East ancl Asia, His work in Affhan- 
istan won the Overseas Press Club's gold medal in 1980 

Aboard Inclian trains. suffocating crowds sometimes forced him 


to join riders oncar tops. “Cnce [ was photographing and dicn't see 
some low electrical lines,” be says. “One hit me in the back of the 
head and knocked me down, but fortunately not off the car.” 
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Only these two guarantee 
bor ag oneal 





The Lifetime Service Guarantee, ee This | FeO! “arante Te 
Only Ford and Lincoln Mercor Pee fy fo mae ail i 
uP aM veT I | ork : cra TI 
(he San a Sa | iF 
he Nester wi fic] vi | Sei nfireacai 
L Tree. ne hr rat = 
Te yey 
iL heres. Ul ait ck 
at Te Sty Liat. 
+A limited inv 
05.07 Dari cH 
Mines Tet i j i ; 
mamniensnce® farts. ets. hose ' 
i Dimtetal and voholistery WE FIX CARS FOR KEEPS. 








With the FRA Buyer Protection Pla i 
it's our problem, not yours. 


You've justboughta house, covered by the ERA Biryver Protec- or any of our other services, call 
And the fast thing you want ts for bon Plan, youre covered against our toll-free number. Today 
something to go wrong with the repair bills on 11 major working 1-AiM)-F RA: SOLD | 






pve umbing. Ort the heating and cen- components in your home. So if a 
tral cooling systems, Or the w ining. furnace breaks, we ll pay to have 


With most real estate companies it repaired. The same applies to 
You Can take your chances, And the central alr conditioning 
hope deery thing will tee all right. Ard (he wirtrg 

Or you could come to ERA For more information 






Se 


COMMERCIAL CREDIT 
HINAN HAL NETWORK 


Real Rite. When vou buy ahouse about the Buyer Protection Plan, 


Same cores; are! deere app. ae ere PA Mae) Bete Seiad bes bee ery al Lt eee Coe 
tach otter incendie camel ane casas shaatd 





I T’S PA PAYNE’S S NOS WEAT”O OFFER. 


[f Vol Dy rhe che Loo LS the . AS] Ces] Poke Chey walle 
SOential air t cleric aiaaerery tunchaning at maximum emhoen™ 
ee rey — ee = . es ee pee 7 ] tl I 3 : 
oe ee) or mca BUT [Todel 24) 1) rg oF se VOL VE Cashed im on on 


= ae Pd ' a4 an i re - PE CR ae a | 
yj cv it t nny oul a LULF Ea ad Fi’ | ies | ee al otte "| ¥ Lak 


| Keep on saving 
we ll pay half your highest money summer after summer 
monthly electric till after Call ‘L Hi )- CASH OFF fr 
installation (excluding 
state ar! ual Lowers | 

ed shiors isket 1. Plus 
we ll eve H give you until 
Drece miter 3], 1384 tor All 


rour high Hlto Pavnes “Say 








Your participating Payni 
40° Management Speci 
ist today, Let him show 
you how to get through 
summer without sweating 
high electne bilts, 


“HH iow can we attord to make 
this otter? 
Simple. We kraw tha y Pay 
air Conditioner ts b nit and « ‘de Sire _ 


1-800-CASH OFF 


AIR CONDITIONING 
AND HEATING 


PRINCESS CRUISES 
LAUNCHES THE MOST 
EXCITING RESORT 


IN THE WORLD. 





Designed by by the premier naval 
architects fr Om eurcing and 
America, the Noval Princess 
is the most t spectacular the 
most advanced shin in the 
world 

THE EXPERIENCE IS 

VWLAGNTRICEN T. 

The Royal Prnncess 1s every- 
thing you can Imagine im an 
exciting resort. Sweeping 
lobtnes. Elegant lounges. 
Intimate dance floors. And 
an mcredible 360° view from 
the Honzon Lounge, high 
above the sea. 

Our deck space is mea 
sured in acres. Our splendid 
Promenade Deck ¢ ompletely 
encircles the ship. And our ca- 


sino 1s one of the lariest afloat, 


Of our four pools, one 
is among the largest m the 
world of croising. You'll alsa 
find two spas, a 1/4 mile jog- 
g@ track, and more activites 
there are hours in the 
day. At every turn, you'll 
push a Posten of warmth, 





ALL OUTSIDE 
STATEROOMS. 
A ROVAL PRINCESS 

EXCLUSIVE. 
Every stateroom boasts a 
large picture window, No 
matter which roam you select, 
youll ind yourself with a fall 
bath inclucine a bathtub, twin 
becis that easily convert toa 
queen-size bed, a color TV, 
radio, and refrigerator, And 
Roval Princess offers a choice 
of more private verandas than 
any other cruise ship, 

THE PRINCESS 
DEDICATION TO) 
PERFECTION. 

Among expenenced passen- 
gers, Princess is well known 
for setting the highest stan- 
dards in every aspect of 
CTuIsing. 

Perhans the most impres 
sive Princess accompl ish iat 
is the unending presentation 
of masterpiece meals. Pre. 
pared by Master Chefs. 
Presented by a most charming 
ltalian stail. The likes of 
Fettuccini Alfredo, Beef We 
lington. Roast. : i 





tine abnartithe Koval Princess 
You'll see Broadway-style 
preaductions, Dancers, Singers 
Eaatieaes, Something wonder: 
tully differentevery single nuht. 
SATL AWAY (ON 
THE MOST EXCITING 
RESORT IN THE 
WORLD. 





So what shall it be? The best 
Caribbean, Mexico, Paname 


Canal, or Alaska? Our British 
oICers ane eager to show 
you our world. Our maiden 
season begins | in November 
and continues ti Iu oh URS. 


Jon us. Were looking forward 


to dazzime you on the new 
Roval Poncess. The most 
exciting resort in the world. 

Fora colorful 1985 
Cnuseruide, ask your travel 
agent, or wnte Princess 
Cruises, Dept. NGRb4, 
2029 Century Park East, 
Los Angeles, A SO0b7. 


: 
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ELEVEN THINGS 
YOUCAN DO 
ON THE VERY FIRST DAY 


‘Yur first day wich PCy isn't just home whar you start at the-office, and 


Exciting VICE Versa. 
Its rewarding And when its tume to relax, PCyr is 
This TBM® personal computer quickly aways game. Plug in un entertainment 
hooks up to the family TY. And cheres a lot cartridge and let che fun begin. 


bh Hi can do ee sia wishin . | A COMPU TER THAT CAN 
PCir MAKES IT EAS} GROW WITH YOU 

PCr was designed to muke the PCr is the most affordable of 
whole fumuly feel ac horne with the [BM personal computers 
COMpUteTS. | You can start with the 

The keyboard, for cxarnple, | * 28KB mexlel, equipped with 
doesn't need a a diskette drive, for about $1400. 
connecting cond, This ‘Or che O4KB base model, 
refreshing bir of : cr i air $700). (Prices apply-ar 
technology — the [BM 2. Monthly IBM Product Centers, and may vary 
"Freeboard"— frees you et at ocher stores.) 
ro get comfortable up to 3. Word Rare And as your needs become mure 
















twenty feet away, i Al sophisticated, PCr can easily keep 
And the keys are 6. Tile abe 11, Telephone pace, With aded-ir-yourself options 

color-coded, so even a 7 7. Typewriter Connector like a printer, diskette drive 

beginner can find che J and internal modem for telecom- 

right key for the nghe job. munications, even the lowest-priced 
Right away. model can grow wp hast 




















YOU "RE OFF AND RUNNING | Visit an authorized [BM PCy dealer or 


IBM Product Center and see all the things 


Yiu can start using PCr as soon as you PCr can do. For the location nearest you, call 
set it up. The Sampler Diskerte (included with — |-800-IBM-PC]R, In Alaska and Hawaii, 
diskette-drive models) gives you eleven useful 800-447-0890. 


Mmuni-programs to choase from 

Including: 

A home spreadsheet to help keep your 
expenses in line. 

 Arvelectronic address book co help you 
sort out who's who and whos where, 

A bome foan calcularor that can tell you 
interesting things about your principal. 

An easy-access file for recipes. A 
checkbook balancer. And a challenging word 
game. 

Of course, the Sampler Diskette is merely 
mste of what you can de with PCr. You can buy 
easy-ro-follow progrums to help you write lercters, | 
plan your finances, educate che kids, file tax dam | 
—to help the whole family use is time to 
berter acvanrage. 

Plus, PCr runs many ot 
the [BM Personal Compurer 
programs thar cun on the TAM PC 
and PC!XT. So you can finish ar 













it doesn’t take much 


to become a refugee. 


Your race 
or beliefs 











can be enough. 


Affe rieans enjoy ii ! AAate if 
inerance, Treecdom and ooportunly 
Ciihers are not so fortunate Today 


ihere are millions of refugees in the 


WOnd—Teeng Persecution and 
Cepriva lor 


Al TIPS Tey ee ee Drotechon and 


= ee 


BM ogeancy ael. Later, hey need Meic 


few | lk Lies) Yeu =o —_— _ — 
Wh) Ale eA Leese Oo TeSuUTe oré 


GuCIVe and diqnitied byes 


The U.N. High Gommrssioner for 
Reiugees works towards all these 
ence. Ths non-political, hurmanttarian 
aoerncy, during the past G0 years, has 
helped to find lasting solutions fox 


some 25 million. refugees 





United Nations High Commissioner for Refugees 


Most ratugeas-retum home woturntarily 
OF Sethe in a meghborngy country with & 
Mila Culure A sme percentage of 
Them hhh permaenenl resettiament in a 
TOTS Shan land, i ine United States 
TEATUOGES are asgistad (Mrough the al 
Os OF privale citizens, réligious and 


non-sectarian voluntary acqcencies 


Li 


federal, state ans 


ind conmorate and business sector job 


local government 


I 1 i 
Training alerts 


Toue—il wh en Scere Lhihy—t = 1h 
DAricipale om fe critica! task of 
aie sHeite To find out more 
ane! NOW you Can help those who 
have suffered through ne taull of thelr 


= 


Ebay 1 el ie 
LINHA 
1785 Messachusetis Avenue. N,v 
Washington, B.C. 20036 


THE PAC RCI253 


| 








inieketameitaas 
1 together again. 


AT&I. We Bring The World Closer 


1800 874-4000 














Wildlife as Canon sees it: 
A htgrapane heritage lor all SEERTALNNNS. 
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